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Notice! 


GoldStar Semiconductor reserves the right to make changes to any Information here in at 
any time without notice, such changes are not common and are usually minor. — 
GS assumes no responsibility for any problem involving a patent arising out of the applica- 


tion or use of any product or circuit described here in. 


PRELIMINARY data sheet is issued in advanced of the availability of samples and generally 
indicates that at the time of printing the device is not characteried. The specifications are 
subject to change, are based on design goals or preliminary part evaluation, and are not 


guaranteed. 
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ALPHANUMERICAL INDEX 
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Quad 2-Input NAND gates 

Quad 2-Input NOR gates 

Quad 2-Input NAND gates with Open Drain 
Hex Inverters 

Hex Unbuffered Inverters 


Hex Inverter with Open Drain 

Quad 2-Input AND gates . 

Quad 2-Input AND gates with Open Drain 
Triple 3-Ilnput NAND gates 

Dual 4-Input AND gates 


Hex Schmitt Trigger Inverters 
Dual 4-Input NAND gates 
Dual 4-Input AND gates 
Triple 3-input NOR gates 
8-Input NAND gates 


Quad 2-Input OR gates 

Hex Buffers 

1 of 10 Decoder (BCD to Decimal) 

2-Wide 2-Input & 2-Wide 3-Input AND-OR invert gates 
2-Wide 2-Input & 2-Wide 3-Input AND-OR gates 


Dual JK F/Fs with Clear 

Dual D Type Positive Edge Triggered F/Fs with Preset & Clear 
Dual 2-Bit(4-Bit) Bistable Latches 

Dual JK F/Fs with Preset & Clear 

4 Bit Magnitude Comparator 


Quad 2-Input Exclusive OR gates 
4 Bit Binary Ripple Counter 

Dual JK F/Fs with Clear 

Dual JK F/Fs with Preset & Clear 
Dual JK F/Fs with Preset & Clear 


Dual JK F/Fs with Preset 
Dual Retriggerable Monostable Multivibrators 


Quad 3-State(Active-Low) Noninverting Buffer 
Quad 3-State(Active-High) Noninverting Buffer 


Quad 2-Input Schmitt Trigger NAND gates 


13-Input NAND gate 

3 to 8 Line Decoder/Demultiplexer with Address Latch 
3 to 8 Line Decoder/Demultiplexer 

Dual 2 to 4 Line Decoder/Demultiplexer 

10 to 4 Line (Decimal to BCD) Priority Encoder 


8-to-3 Line Priority Encoder 

&-to-1 Line Data Selector/Multiplexer 
Dual 4-to-1 Line Selector 

4-to-16 Line Decoder/Demultiplexer 
Dual 2-to-4 Line Decoder/Demultiplexer 
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SELECTION GUIDE 
WENO. UNSTION—CSSSSC*dY'SCSues | PAE 


HC/HCT157 Quad 2-Input Selectors/Multiplexers with Noninverted Outputs 


HC/HCT 158 Quad 2-Input Selectors/Multiplexers with Inverted Outputs 
HC/HCT160 Sync. Decade Counter with Asyn. Clear 
HC/HCT161 Sync. Binary Counter with, Asyn. Clear 


HC/HCT162 
HC/HCT163 


Sync. BCD Decade Counter with Sync. Clear 


Sync. Binary Counter with Sync. Clear 


Ax 
HC/HCT164 8 Bit Serial-In/Parallel-Out Shift Counter 4-241 
HC/HCT165 8 Bit Parallel-In/Serial-Out Shift Counter 4- 
HC/HCT 166 8 Bit Serial or Parallel:In/Serial-Out Shift Reg. with Clear 4- 

Ae 


HC/HCT173 Quad 3 State D Type F/Fs with Common Clock & Clear 


HC/HCT174 Hex D Type F/Fs with Common Clock & Clear 4-267 
HC/HCT175 Quad D Type F/Fs with Clear 4-273 
HC/HCT190 Sync. Decade U/D Counter with Mode Control 4- 
HC/HCT191 Sync. 4 Bit Binary U/D Counter with Mode Control » 4- 
HC/HCT192 ~ Sync. Decade U/D Counter with Clear & Dual Clocks - 4- 


HC/HCT193 Sync. 4 Bit Binary U/D Counter with Clear & Dual Clocks 


HC/HCT194 | 4 Bit Bidirectional Universal Shift Reg. 317 
HC/HCT195 4 Bit Parallel Access Shift Reg. 324 
HC/HCT221 Dual Non-Retriggerable Monostable Multivibrators 331 


HC/HCT240 
~HC/HCT241 


Octal Inverting 3 State Buffers 


Octal Noninverting 3 State Buffers 


HC/HCT244 Octal Noninverting 3 State Buffers 346 
HC/HCT245 © Octal Noninverting 3 State Transceivers 350 
HC/HCT251 8-to-1 Line Selectors/Multiplexer with 3 State 354 
HC/HCT253 Dual 4-to-1 Line Data Selectors/Multiplexer with 3 State 359 


HC/HCT257 Quad 2-to-1 Data Selectors/Multiplexer with 3 State 


-HC/HCT258 Quad 2-Input Selectors 370 
HC/HCT259 8 Bit Addressable Latch/3-to-8 Line Decoder 375 — 
HC/HCT266 Quad 2 Input Exclusive NOR gate 382 


HC/HCT273 
HC/HCT280 


Octal D F/Fs with Common Clock & Clear 
9 Bit Odd/Even Parity Generator/Checker © 


HC/HCT283 4 Bit Binary Full Adder with Fast Carry 396 
HC/HCT298 Quad 2-Input Multiplexers with Output Latch 401 
HC/HCT299 8 Bit 3 State Universal Shift Reg. 407 


HC/HCT322 


HC/HCT354 
HC/HCT365 
HC/HCT366 
HC/HCT367 
HC/HCT368 


HC/HCT373 


8 Bit 3 State Shift Reg. with Sign Extend 


Dual 4-to-1 Line Multiplexers with Latches & 3 State 
Hex 3 State Noninverting Buffers 

Hex 3 State Inverting Buffers. 

Hex 3 State Noninverting Buffers 

Hex 3 State Inverting Buffers 


Octal State Noninverting D Type Transparent Latches 


~HC/HCT374 Octal 3 State Noninverting D Type F/Fs 449 
HC/HCT377 Octal D Type F/Fs with Common Clock & Enable 455 
HC/HCT386 Quad 2-Input Exclusive OR gates 460 


HC/HCT390 
HC/HCT393 


Dual 4 Bit Decade Counter 
Dual 4 Bit Binary Counter 
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HC/HCT423 Dual Retriggerable Monostable Multivibrators 474 
HC/HCT533 Octal 3 State Inverting D Type Transparent Latches 481 
HC/HCT534 4-487 


Octal 3 State Inverting D Type F/Fs 


SELECTION GUIDE 


HC/HCT540 | Octal Inverting 3 State Buffers 

HC/HCT541 Octal Noninverting 3 State Buffers 

HC/HCT563 Octal 3 State inverting D Type Transparent Latches 
HC/HCT590 8 Bit Binary Counter with 3 State Transceivers 
HC/HCT640 Octal inverting 3 State Transceivers 
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HC/HCT643 Octal Inverting & Noninverting 3 State Transceivers 
HC/HCT646 ° Octal 3 State Noninverting Transceivers & D Type F/Fs 
HC/HCT648 . Octal 3 State inverting Transceivers & D Type F/Fs 
HC/HCT670 4 By 4 Reg. File with 3 State 

HC/HCT688 8 Bit Magnitude Comparator/Equality Detector 


SELECTION GUIDE 


FUNCTIONAL INDEX 
ee 


NAND/NOR/EXCLUSIVE-NOR gates 


HC/HCT OO Quad 2-Input NAND gates 4-3 
HC/HCT 02 Quad 2-Input NOR gates 4-7 
HC/HCT 03 - Quad 2-Input NAND gates with Open Drain 4-11 
HC/HCT 10 Triple 3-Input NAND gates 4-34 
HC/HCT 20 Dual 4-Input NAND gates 4-47 
HC/HCT 27 Triple 3-Input NOR gates 4-55 
HC/HCT 30 8-Input NAND gates 4-59 
HC/HCT133 13-Input NAND Gate 4-164 
HC/HCT 266 Quad 2 Input Exclusive NOR gate 4-382 
AND/OR/EXCLUSIVE—OR/AND-OR INV gates 
HC/HCT 08 Quad 2-Input AND gates 4-26 
HC/HCT 09 Quad 2 Input AND gates with Open Drain 4-30 
HC/HCT 11 Triple 3-Input AND gates | 4-38 
HC/HCT 21 Dual 4-Input AND gates 4-51 
HC/HCT 32 Quad 2-input OR gates 4-63 
HC/HCT 51 2-Wide 2-Input & 2-Wide 3-Input AND-OR Invert gates 4-75 
HC/HCT 58 2-Wide 2-Input & 2-Wide 3-Input AND-OR gates 4-79 
HC/HCT 86 Quad 2-Input Exclusive OR gates 4-111 
HC/HCT386 Quad 2-Input Exclusive OR gates 4-460 
INVERTERS/BUFFERSILINE DRIVERS/LEVEL SHIFTERS 
HCU 04 Hex Unbuffered Inverter 4-19 
HC/HCT 04 HEX Inverters 4-15 
HC/HCT O5 Hex Inverters with Open Drain Outputs 4-22 
HC/HCT 34 Hex Buffers 4-67 
HC/HCT125 Quad 3-State(Active-Low) Noninverting Buffers 4-152 
HC/HCT 126 Quad 3-State(Active-High) Noninverting Buffers 4-156 
HC/HCT240 Octal Inverting 3-State Buffers 4-337 
HC/HCT241 Octal Noninverting 3-State Buffers 4-341 
HC/HCT244 Octal Noniverting 3-State Buffers 4-346 
HC/HCT365 Hex 3-State Noninverting Buffers 4-427 
HC/HCT366 Hex 3-State Inverting Buffers 4-431 
HC/HCT367 Hex 3-State Noninverting Buffers 4-435 
HC/HCT368 Hex 3-State Inverting Buffers 4-439 
HC/HCT540 Octal Inverting 3-State Buffers 4-493 
HC/HCT541 Octal Noninverting 3-State Buffers 4-498 
FLIPFLOPS/LATCHES/REGISTERS 
HC/HCT 73 Dual JK F/Fs with Clear 4-83 
HC/HCT 74 Dual D Type F/Fs with Preset & Clear 4-89 
HC/HCT 75 Dual 2-Bit(4-Bit) Bistable Latches 4-95 
HC/HCT 76 Dual JK F/Fs with Preset & Clear 4-101 
HC/HCT 107 Dual JK F/Fs with Clear 4-121 
HC/HCT109 Dual JK F/Fs with Preset & Clear 4-127 
HC/HCT112 Dual JK F/Fs with Preset & Clear 4-133 
HC/HCT113 Dual JK F/Fs with Preset 4-139 


TYPE NO. 


HC/HCT173 
HC/HCT174 
HC/HCT175 


HC/HCT259 
HC/HCT273 
HC/HCT373 
HC/HCT374 
HC/HCT377 
HC/HCT533 
HC/HCT534 
HC/HCTS63 
HC/HCT670 


HC/HCT 14 
HC/HCT132 


HC/HCT 85 
HC/HCT280 
HC/HCT283 
HC/HCT688 


HC/HCT 164 
HC/HCT165 
HC/HCT 166 
HC/HCT 194 
HC/HCT195 
HC/HCT299 
HC/HCT322 


HC/HCT 93 
HC/HCT 160 
HC/HCT161 
HC/HCT162 
HC/HCT163 
HC/HCT190 
HC/HCT191 
HC/HCT192 
HC/HCT193 
HC/HCT390 
HC/HCT393 
HC/HCT590 
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Quad 3 State D Type F/Fs with Common Clock & Clear 
Hex D Type F/Fs with Common Clock & Clear 
Quad D Type F/Fs with Clear 


8-Bit Addressable Latch/3-to-8 Line Decoder | 

Octal D F/Fs with Common Clock & Clear 

Octal 3-State Noninverting D Type Transparent Latches 
Octal 3-State Noninverting D Type F/Fs | 
Octal D Type F/Fs with Common Clock & Enable 

Octal 3-State Inverting D Type Transparent latches 
Octal 3-State Inverting D Type F/Fs 

Octal 3-State Inverting D Type Transparent inieies 

4 By 4 Reg. File with 3-State 


SCHMITT TRIGGERS 


Hex Schmitt Trigger Inverters 
Quad 2 Input Schmitt Trigger NAND gates 


ARITHMETIC CIRCUITS 


4-Bit Magnitude Comparator 

9-Bit Odd/Even Parity Generator/Checker 
4-Bit Binary Full Adder with Fast Carry 

8-Bit Magnitude Comparator/Equality Detector 


SHIFT/REGISTERS 


8-Bit Serial-In/Parallel-Out Shift Reg. 

8-Bit Parallel-In/Serial-Out Shifter 

8-Bit Serial or Parallel-In/Serial-Out Shift Reg. with Clear 
4-Bit Bidirectional Universal Shift Reg. 

4-Bit Parallel Access Shift Reg. 

8-Bit 3-State Universal Shift Reg. 

8-Bit 3-State Shift Reg. with Sign Extend 


COUNTERS 


4-Bit Binary Ripple Counter 

Sync. Decade Counter with Asyn. Clear 

Sync. Binary Counter with Asyn. Clear 

Sync. BCD Decade Counter with Sync. Clear 

Sync. Binary Counter with Sync. Clear 

Sync. Decade U/D Counter with Mode Control 

Sync. 4-Bit Binary U/D Counter with Mode Control 
Sync. Decade U/D Counter with Clear & Dual Clocks 
Sync. 4-Bit Binary U/D Counter with Clear & Dual Clocks 
Dual 4-Bit Decade Counter 

Dual 4-Bit Binary Counter 

8-Bit Binary Counter with 3-State Transceivers 
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ENCODERS/MULTIPLEXERS 


HC/HCT147 10-to-4 Line (Decimal to BCD) Priority Encoder 4-181 
HC/HCT148 8-to-3 Line Priority Encoder 4-185 
HC/HCT151 8-to-1 Line Data Selector/Multiplexer 4-189 
HC/HCT153 Dual 4-to-1 Line Selector 4-193 
HC/HCT157 Quad 2-Input Selectors/Multiplexers with Noninverted Outputs 4-205 
HC/HCT158 Quad 2-Input Selectors/Multiplexers with Inverted Outputs 4-209 
HC/HCT251 8-to-1 Line Selectors/Multiplexer with 3-State 4-354 
HC/HCT253 Dual 4-to-1 Line Data Selectors/Multiplexer with 3-State 4-359 
HC/HCT257 Quad 2-to-1 Data Selectors/Multiplexer with 3-State 4-365 
HC/HCT258 Quad 2-Input Selectors 4-370 
HC/HCT298 Quad 2-input Multiplexers with Output Latch 4-401 
HC/HCT354 Dual 4-to-1 Line Multiplexers with Latches & 3-state 4-420 
DECODERS/DEMULTIPLEXERS 
HC/HCT 42 1 of 10 Decoder (BCD to Decimal) 4-71 
-HC/HCT137 3-to-8 Line Decoder/Demultiplexer with Address Latch 4-168 
HC/HCT138 3-to-8 Line Decoder/Demultiplexer 4-173 
HC/HCT139 Dual 2-to-4 Line Decoder/Demultiplexer 4-177 
HC/HCT154 4-to-16 Line Decoder/Demultiplexer 4-197 
HC/HCT155 Dual 2-to-4 Line Decoder/Demultiplexer 4-201 
ONE SHOT MULTIVIBRATORS 
HC/HCT123 Dual Retriggerable Monostable Multivibrators 4-145 
HC/HCT221 Dual Non-Retriggerable Monostable Multivibrators 4-331 
HC/HCT423 Dual Retriggerable Monostable Multivibrators sia ha 
BUS TRANSCEIVERS 
HC/HCT245 Octal Noninverting 3-State Transceivers 4-350 
HC/HCT640 Octal Inverting 3-State Transceivers 4-516 
HC/HCT643 Octal Inverting & Noninverting 3-State Transceivers 4-521 
HC/HCT646 Octal 3-State Noninverting Transceivers & D Type F/Fs 4-526 
HC/HCT648 Octal 3-State Inverting Transceivers & D Type F/Fs 4-533 
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SSS sil seca 


INTRODUCTION 
Family Description 


GS High Speed CMOS Logic family, GD54/74HC, 
GD54/74HCT series, are based on Advanced Isoplanar 
Process, fully implanted CMOS technology with 2.5um 
design rules and high performance double metal process 
to achieve the high speed operation superior to LS TTL 
while retaining the advantages of CMOS technology, the 
low power dissipation and high noise immunity. Also they 
are given special attention and ead technique for Latch- 
Up free. 

An extensive product range of functions from basic gates 
to bus compatible devices and the aforementioned perfor- 
mance will help you to improve system performance and 
reliability. That's the reason why so many logic designers 
are calling GoldStar. 


Family Features 


e Functionally and pin compatible with industry 54 and 
74 LSTTL-series and GD4000B-series types. 

¢ CMOS outputs for maximum noise margins. 

e Fan-out (over temperature): 
Standard Outputs-10 LSTTL loads 
Bus-Driver Outputs-15 LSTTL loads 

e Wide operating temperature range: 
GD74HC/HCT/HCU: —40 to +85°C 
GD54HC/HCT/HCU: —55 to +125°C 

e Balanced propagation and transition times. 

© Significant power reduction compared to LSTTL logic. 


Series Features 


GD54/74HC Series 

e 2 to 6V operation. 

e High noise immunity NM, =20%, NM,,=30% at 
Voc =4.5 V 


GD54/74HCT Series 

e 4.5 to 5.5V operation. 

e Direct LSTTL input logic compatibility 
Vip =0.8V(max), Vi4=2.0V(min) 

¢ CMOS input compatibility 
fiw-Mae TUACat Vein Veg 


Table | compares significant operating characteristics of 
the HC/HCT vs. LSTTL logic families. 


Table 1. Quantitative Comparison of High Performance 
CMOS and LSTTL Logic Types 


Characteristic 74HC/HCT 74LS 


1. Quiescent Power 


-per Gate 0.025 mW 6.0 mW 
-per FF 0.11 mW 22 mW 
-4 Stage Counter 0.44 mW 175 mw 
-per Transceiver/Buffer 0.10 mW 65 mW 


2. Operating Power 


Frequency Frequency 
0.1MHz 1MHz 10MHz ned 40MHz 
-per Gate O.2mW 2mW 20mW 5.5mW 20mWw 
-per FF 0.15mW 1.5mW 15mW 10mW 15mW 
-4 Stage 
Counter 0.24mW 2.4mW 24mW 95mW 120mW 
-per Buffer/ 


Transceiver 0.25mW 2.5mW 25mW 60mW 90mW 


3. Operating (HCT) 4.5V to 5.5V 4.75V to 5.25V 


Supply 
Voltage (HC) 2V to 6V 
4. Operating 
Temperature | 
Range —40°C to +85°C O°C to +70°C 


5. Noise Margin @ 4.5V 


LS to LS — 0.7V/0.4V 
HC to HC (HI/LOW) = 1.25V/0.8V — 
HCT to HCT 2.4V/0.7V — 
6. Input Switching 
Voltage Variation V;,,t60 mV  V,+200 mV 
with Temp. 
7. Output Drive Current 
a) Source Current at 
Von=2.4, C_=15pF —8mA —400uA 
b) Sink Current: 
Std. Logic (Vo) 4mA(0.33V) 4mA(0.4V) 
BUS Logic(Vo, ) 6mA(0.33V)  12mA(0.4V) 
VoL=0.5V 12mA 24mA 
8. Typ. Output 
Transition Time © 
tty 6nS 15nS 
tHe 6nS 6nS 
9. Typical Gate Propagation Delay* 
teHL/teLH 8nS/8nNS 8nS/11nS 
10. Typical FF Propagation Delay: 
teLH 14nS 15nS 
teu 14nS 22nS - 
11. Typ. Clock Rate : 
of a FF 50MHz 33MHz 
12. Input Current 
he -luA -0.4 to -0.8mA 
tg luA 40uA 
13. 3-State Output 
Leakage Current +5uA +20uA 


Voc=5V, unless stated otherwise; C, =50pF 


INPUT 


Switching Characteristics 


A basic knowledge of input and output structures is essen- 
tial to the High performance CMOS designer. Following 
section deals with the various input characteristic and ap- 
plication rules regarding their use. 


The inputs of High performance CMOS devices are voltage- 
level sensitive, and do not require current, except for in- 
put leakage. The definitive switching characteristics for the 
HC and HCT versions are illustrated in Fig. 1. 


out: OUTPUT VOLTAGE (V) 


V 


2 3 4 5 
Vine INPUT VOLTAGE (V) 


Fig. 1. Typical Transfer Characteristic for Buffered 
Devices 


System designers require the actual MIN/MAX range of ex- 
pected input switching voltage over the temperature range 
of —55°C to + 125°C. This vital information is contained 
in the curves of Fig. 2 and 3 for the HC and HCT families, 
respectively. 

The unbuffered HCU04 hex inverter has one stage of ac- 
tive inverting logic from input to output and therefore, is 
a special case for input switching voltage as shown in Fig. 
4. 


Voc = 4.5 ¥ 
TT, = 25°C T, = 28°C 


-€0 mv 
ATT, = -85 °C 


3 


V 
AT +125 °C 


+4 


A 


OUTPUT VOLTAGE (Vo) - V 


AT Ty =-85 °C 


INPUT VOLTAGE (Vy) — V 


Fig. 2. Actual Min/Max switching characteristics of HC 
series types 
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Vec = 4.5V 
Ta = 28°C 


-100 mV 
AT Tg +126 °C 
3 +100 mV 
AT Tg = -55 °C 


Fig. 3. Actual Min/Max switching characteristic of HCT 
‘series types 


OUTPUT VOLTAGE (Vo) -V 


I 
1.9MIN. 2.5 TYPICAL 3.0 MAX. 
Vec = 4.5 Vec = SV Vec = 5.5 Vv 
Ta = +125°C Tg = 25°C Ty = +125°C 
INPUT VOLTAGE (V)) -V 


Fig. 4. Actual Min/Max and typical switching characteri- 
stics of the HCUO4 Unbuffered Hex Inverter 


Input Current 


Fig. 5 shows the typical input leakage current of a High 
performance CMOS device as a function of ambient 
temperature for a Voc of 6V. Over the full operation tem- 
perature range, the input leakage current is well below the 
rating specified in the JEDEC standard (100 nA between 
—55°C and +25°C and 1pA at +85°C and +125°C). 


Fig. 5. Typical High performance CMOS input leakage cur- 
rent |i, as a function of ambient temperature Tap. 
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Termination of Unused Inputs 


When CMOS inputs are left open-circuited, the inputs may 
be biased at or near the typical CMOS switchpoint of 0.45 
Voc for HC devices or 1.3 V for HCT devices. At this swit- 
chpoint, both the P-channel and the N-channel transistors 
are conducting, causing excess current drain. Due to the 
high gain of the buffered devices the device can go into 
oscillation from any noise in the system, resulting in even 
higher current drain. For these reasons, all unused HC/HCT 
inputs should be connected either to Voc or GND. 

For the bidirectional (transceiver) logic devices in the family 
have common I/O pins. When defined as inputs, they should 
be connected via a 10k@ resistor to Voc or GND. 


Max Input Transition Time 


Figure 6 shows the results of exceeding the maximum rise 
and fall times recommended by Goldstar or contained in 
JEDEC Standard No. 7A. The reason for the oscillation on 
the output is that as the voltage passes through the swit- 
ching threshold region with a slow rise time, any noise that 
is on the input line is amplified, and is passed through to 
the output. This oscillation may have a low enough frequen- 
cy to cause succeeding stages to switch, giving unex- 
pected results. If input rise or fall times are expected to 
exceed the maximum specified rise or fall times, Schmitt- 
triggered devices such as GS HC/HCT1 4 and HC/HCT132 
are recommended. 


Fig. 6. Maximum Rise Time Violation. 


Input-Voltage Considerations and Maximum 
Forward-Diode Input Current Limits 

As a general rule, CMOS logic devices employing input 
clamp diodes (Fig. 7) to minimize ESD effects should be 


‘operated between the power supply rails. If the input series 
polysilicon resistor shown in Fig. 7 is not considered, then 


the rule is: 


This rule is the industry standard (JEDEC Std. No. 7) and 
is intended to keep users from damaging devices because 
the devices of some HC/HCT device manufacturers do not 
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have the built-in input series polysilicon resistor. Data sheets 
continue to show the conservative rating established by 
JEDEC. However, GS High performance CMOS device 
inputs are capable of meeting the following rating: 


—, 1 -5V<VinSVoct 1 .5V 


Furthermore, except for special cases such as transceivers 
and analog switches or multiplexer signal inputs, can reliably 
operate with the + 1.5V rule without logic errors. Beyond 
+1.5V, maximum forward current poses a second limita- 
tion with respect to the Voc and GND rail. This High per- 
formance CMOS and JEDEC rating is +20mA of transient 
current maximum forced into inputs or ourputs. 


Vec 


from 


to 
input pin = Circuit 
ore polysilicon 


resistor diffused 


diode 
resistor 


Fig. 7. Standard input protection of HC/HCT/HCU inputs 
against electrostic discharge. 


Noise Immunity and Noise margin 


The noise margin characteristic of logic devices can be 
defined as amount of noise that a system can tolerate and 
still maintain collect logic operation or difference between 
the output logic Low (or High) of one gate and the input 
logic Low (or High) of the gate the given device is driving. 
The static noise immunity can be divided into two cate- 
gories. 


bd VNML _ Vitmax) of the driven — Votmax) of the driver 
© Vaum = Vormin) Of the driver — Viymin) Of the driven 


Table 2. Noise Immunity and Noise margin at Voc = 4.5V 


HC HCT HCU LS 
ree (V) 0.9 0.8 08 08 
iHmin (V) 3.15 2.0 3.60 2.0 
Olnias (Vv) 0.1 0.1 05 0.4 
0.33(*) 0.33(*) 
VoHmin (V) 4.4 4.4 40 2.0 
3.84(*) 3.84(*) 
VNML (V) 0.8 0.7 0.3 0.4 
VNMH (V) 1.25 2.4 0.4 0.7 
* 4mA load 


The guaranteed static noise-immunity characteristics for 


~LSTTL and HC/HCT/HCU are shown Table 2. This table 


shows considerable improvement in NM of HC compared 
with that of LSTTL, and Table 3 shows NM in a mixed- 
technology system with fully loaded HCT and LSTTL out- 
put, Tamb=0°C~70°C 
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Table 3. Noise margin in a mixed technology system. 


HC —> oal> => = 
NM HCT LS LS@HCT HC~HCT HCT~HC 
Low 0.8 -0.33 0.8-0.4 0.8-0.1 0.9-0.1 
High 3.84-2.0 2.7-2.0 4.4-2.0 4.4-3.15 
Low/High 0.47/1.84 0.4/0.7 0.7/2.4 0.8/1.25 


[Justi 


INPUT/OUTPUT LEVEL (V;/Vo) — VOLTS 


SUPPLY VOLTAGE (Vcc) — VOLTS 
(a) 


BZJUsTTt 


C_jxct 
6 
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LM ee Gl WEF get tl 


INPUT/OUTPUT LEVEL (Vj/Vo) - VOLTS: 
A) 


4.5V ssvt. 
SUPPLY VOLTAGE (Vcc) - VOLTS 


(B) 


Fig. 8 Static noise margins for: (a) HC devices compared 
with LSTTL. and (b) HCT devices compared with 
LSTTL in a mixed technology system. 


Whenever a HCT output drives either an LSTTL or a HCT 
input, the noise margin is better than when an LSTTL device 
drives an LSTTL or HCT input. This improvement is larger 
for. Vamy Owing to the superior output sourcing current 
The graph in Fig. 8 compares the static noise margins for 
HC devices with those for LSTTL. The graph illustrates that 
while HC circuits can drive LSTTL (as Vo4(min) for an HC 
device is greater than V,,,(min) for an LSTTL device), the 
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converse is not true since Vo,,(min) for LSTTL is less than 
Vin(min) for HC; there is no overlap in the noise-margin- 
high regions . Therefore, the noise-margin-high for LSTTL 
driving HC devices is said to be negative, which explains — 
the reason for the problematical external pull-up resistor 
interfaced with LSTTL. 


- By the way, consider noise immunity for HC and HCT. HCT 


has a logic trip point at 1.4V, where the HC trips at 2.4V, 
thus HC’s typical performance is twice that of HCT for 
ground noise; for Voc noise, HCT is about 50% better. 
Therefore, in a normal system including CMOS systems, 
HC provides better noise immunity than HCT. The one case 
where HCT could prove more helpful is in systems that are 
designed with noiseless ground and dirty Vcc. 


OUTPUT 


Drive Capability 


There are three different output configurations in the 
HCMOS family: 

— push-pull 

— three-state 

— open-drain n-channel transistor. 


Each is available with a standard output or a bus driver out- 
put, the latter having 50% more drive capability. All HC and 
HCT outputs are buffered for consistent current drives and 
a.c. characteristics throughout the family. Well-matched 
output N-channel and P-channel transistors give sym- 
metrical output rise and fall times. 


When comparing the output drive capabilities of High per- 
formance CMOS with those of LSTTL, note that LSTTL 
capability is usually expressed in unit loads (ULs) where 
the load is specified to be an input of the same family. 
Capability of High performance CMOS is expressed as the 
source or sink current at a specified output voltage. Since 
High performance CMOS requires virtually no input cur- 
rent, the unit load concept is not applicable. With a specified 
output drive of 4.0 mA at 0.4V, the High performance 
CMOS interface capability exceeds 4000 ULs, and with 
a 20uA/0.1V specification, the capability is 2OULs. Each 
standard output has a drive capability of 10 LSTTL loads 
and maintains a Vo, of 0.4V over the full temperature 
range. Bus driver outputs can drive 15 LSTTL loads under 
the same conditions. This high drive capability result from 
the decrease on gate length provided by silicon-gate pro- 
cess used. In addition, High performance CMOS offers 
symmetrical logic high and low currents as well. 


Push-pull Outputs 


A typical push-pull output stage is shown in Fig. 9. The 
bipolar parasitic transistor-drain diodes (D1 and D2) limit 
the output voltage Vo of all family in the case of externally- 
forced voltage such that —O0.5V<V5<Voc+0.5 V. For 
voltages outside this range, the diodes and parasitic bipolar 
elements start to conduct. Although the diode current rating 


_ is 20 mAd.c., line ringing and power supply spikes in nor- 
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mal high-speed systems cause current-peaks that exceed 
this rating. Careful chip-layout and adequate aluminum 
traces ensure that the current peaks produced will not 
damage the diodes or degrade the internal Circuitry. 
The maximum rated d.c. current for a standard output is 
25 mA and that for a bus-driver output is 35 mA. These 
ratings are dictated by the current capability of on-chip 
metal traces and long-term aluminum migration, but it is ex- 
pected that output currents during switching transients will, 
at times, exceed the maximum ratings. 

A shorted output will also cause the maximum d.c. current 
rating to be exceeded. However, for logic testing, one out- 
put may be shorted for up to five seconds without damag- 
ing the device. | 


Vcc 


D1 
from 


logic : output 
circuit 


D2 


GND 


Fig. 9. Basic CMOS output stage. 


3-State Outputs 


Some HC/HCT devices have outputs that can be placed 
into a high-impedance state. These 3-state output devices 
are very useful for gang connecting to a common line or 
bus. When enabled, these output pins can be considered 
as ordinary output pins; as such, all specifications and 
precautions of standard output pins should be followed. 
When disabled, these output pins go into 3-state output. 
All \/O ports and transceivers have a three-state output. 
The I/O pin is defined as an input when the output is disabl- 
ed, but this pin should be regarded as a real input and 
should not be left floating, because the input to an I/O port 
can cause Vcc current. If necessary, terminate the input 
with a 10kQ resistor, see ‘Termination of unused inputs’. 


Open-drain Outputs 


GS provides 3 open drain devices (03, 05 and OQ) that 
are fabricated using only on N-ch transistor. The applic- 
ation of open drain device is for the wired-OR, driving LED 
or simply power-saving logic. 


<< -— 


D2 


GNO 


Fig. 10. Open-drain output circuit. 


Increased drive capability of gates 


For applications that require driving high Capacitive loads 
where fast propagation delays are needed (e.g., driving 
power MOSFETs), devices within the same package may 
be paralleled. Paralleling devices in different packages may 
result in devices switching at different points on the input 
voltage waveform, creating output short circuits and yielding 
undesirable output voltage waveforms. 


Protection 


The outputs in a High performance CMOS devices are pro- 
tected from ESD damage by diodes. Figure 11 shows 
these diodes. These intrinsic diodes are effective because 
of the large geometries (widths) of the output transistors. 
These diodes are the drain to n-substrate junction of the 
P device and the drain to p-well junction of the n device. 
This network provides protection to voltage levles typical- 
ly greater than 3kV in all ESD discharge modes pertaining 
to the output. 


“—~ 
o— 


Fig. 11. Inherent diodes protecting output. 


Output | Curves 


Output current derating versus temperature is shown in Fig. 
12 and is valid for all types of output. 

As a design aid, output characteristic curves are given for 
both P-channel source and N-channel sink currents. The 
curves given include expected minimum curves for 
T,=25°, 85°, and 125°C, as well as typical values for 
T,=25°C. For temperatures <25°C, use the 25°C 
curves. These curves, Figure 13 through 24 are intend- 
ed as design aids, not as guarantees, Unused output pins 
should be open-circuited (floating). 


normalized 
lou & lon 
(typ) 


a oe 
—50 0 50 100 
Tamb (°C) 
Fig. 12. Derating curve for output drive currents Ip, and 


= 
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STANDARD OUTPUT CHARACTERISTICS 
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Fig. 17. Voc =6.0V 
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Fig. 14. Vec= 2V 
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Fig. 16. Vo¢=4.5V 
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Fig. 18. Voc =6.0V 


*The expected minimum curves are not guarantees, but are design aids. 
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BUS-DRIVER OUTPUT CHARACTERISTICS 


N-CHANNEL SINK CURRENT 
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Fig. 19. Vog=2V 
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Fig. 21. Voc = 4.5V 
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Fig. 23. Voc =6.0V 
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Fig. 20. Vec=2V 
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Fig. 22. Vog=4.5V 
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Fig. 24. Vog=6.0V 


*The expected minimum curves are not guarantees, but are design aids. 
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10 PROTECTION 
ESD 


The gate input of a MOS transistor acts as a capacitor 
(<1 pF) with very low leakage current (<1 pA). Without pro- 


. tection, such an input could be electrostatically charged 


to a high voltage that would breakdown the dielectric and 
permanently damage the device. The integration process 
of the family allows polysilicon resistors to be formed at 
all inputs to slow down fast input transients caused by elec- 
trostatic discharge and to dissipate some of their energy. 
High performance CMOS device inputs have a resistor- 
diode protection network, shown in Fig. 7 that protects 
the gate oxide from electrostatic discharge (ESD) damage. 
The network provides protection to levels typically greater 
then 2kV. The 2kV figure was arrived at by testing devices 
in the ESD test circuit shown in Fig. 25 and Fig. 26 while 
conforming to the MIL-STD 883, test method 3015. 
Although all inputs and outputs are protected against elec- 
trostatic diswcharge, the standard CMOS handling precau- 
tions should be observed. 


Ry = 800k 2 (min) 
3G 2 (max) 


High Voltage 
Relay 


Fig. 26. ESD Pulse Waveform 


Latch-Up 


Typically, High performance CMOS devices do not latch 
up with currents of 75 mA forced into or out of the inputs 
or 300 mA for the outputs under worst case conditions 
(T,=125°C and Veog=6 V). Under dc conditions for the 
inputs, the input protection network typically fails, due to 
‘grossly exceeding the maximum input voltage rating of 
—1.5 to Vec+1.5 before latch-up currents are reached. 


Waveform 
Terminals 
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For most designs, latch up will not be a problem, but the 
designer should be aware of it, what causes it, and how 
it can be prevented. 

Fig. 27 shows the parasitic bipolar devices that are form- 
ed. The circuit formed by the parasitic transistors and 
resistors is the basic configuration of a silicon controlled 
rectifier, or SCR. In the latch-up condition, transistors Q1 


-and Q2 are turned on, each providing the base current 


necessary for the other to remain in saturation, thereby 
latching the device on. Unlike a conventional SCR, where 
the device is turned on by applying a voltage to the base 
of the NPN transistor, the parasitic SCR is turned on by 
applying a voltage to the emitter of either transistor. The two 
emitters that trigger the SCR are the same point, the CMOS 
output. Therefore, to latch up the CMOS device, the out- 
put voltage must be greater than Voc +0.5V or less than 
—0.5V and have sufficient current to trigger the SCR. The 
latch-up mechanism is similar for the inputs. 

Once a CMOS device is latched up, if the supply current 
is not limited, the device can be destroyed or its reliability 
can be degraded. Ways to prevent such an occurrence 
are listed below. 


1. Ensure that inputs and outputs are limited to the max- 
imum rated values. 


—1.5<Vi,<Voco+1.5 V referenced to GND 

—0.52Vour<Voct+0.5 V referenced to GND 
tl <20 mA 

llout] <25 mA for standard outputs 

llourl +<35 mA for bus-driver outputs 


2. If voltage transients of sufficient energy to latch up the 
device are expected on the inputs or output, external 
protection diodes can be used to clamp the voltage. 
Another method of protection is to use a series resistor 
to limit the expected worst case current to the max- 
imum ratings value. 


3. Sequence power supplies so that the inputs or outputs 
of High performance CMOS devices are not active 
before the supply pins are powered up (e.g., recess- 
ed edge connectors and/or series resistors may be us- 
ed in plug-in board applications). 


4. Voltage regulating and filtering should be used in board 
design and layout to ensure that power supply lines are 


free of excessive noise. 


5. Limit the available power supply current to the devices 
that are subject to latch-up conditions. This can be ac- 
complished with the power-supply filtering network or 
with a current-limiting regulator. 


P— WELL RESISTANCE 


N— SUBSTRATE RESISTANCE a2 


Fig. 27. Latch-Up Circuit Schematic 
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Supply Voltage 


The HC and HCU versions have a power supply range of 
2 to 6V; the absolute maximum voltage rating is 7V. The 
ability to use HC types with a 2V supply makes these 
devices particularly useful in battery-operated equipment, 
especially systems including memories that feature 2V 
standby operation. The absolute maximum supply or ground 
current, per pin, is +50mA for types with standard output 
drive, and +70mA for types with bus driver outputs. 
The operating supply-voltage range for GD74HCT types 
is 4.5V to 5.5V, 5V +5%. These figures indicate that there 
is more tolerance in the regulation of the low-current CMOS 
system supply than is the case with other technologies. The 
maximum voltage indicated for HC and HCU versions also 
applies to HCT versions. The advantages of using High 
performance CMOS with its wider voltage supply range are 
illustrated in Fig. 28. — 


SUPPLY VOLTAGE (Vcc) - V 


Fig. 28 Power-supply ranges for GD74HCT, GD74HC, 
and GD7 4HCU versions of the High performance 
CMOS family of devices and 74LS series types. 


Decoupling Capacitors 


The switching waveforms shown in Figures 29 and 30 
show the current spikes introduced to the power supply 
and ground lines. This effect is shown for a load capacit- 
ance of less than 5 pF and for 50 pF. For ideal power supp- 
ly lines with no series impedance, the spikes would pose 
no problem. However, actual power supply and ground 
lines do possess series impedance, giving rise to noise 
problems. For this reason, care should be taken in board 
layouts, ensuring low impedance paths to and from logic 
devices. 

To absorb switching spikes, the following High performance 
CMOS devices should be bypassed with good quality 
0.022yF to 0.1pF. decoupling capacitors: 


1. Bypass every device driving a bus with all outputs swit- 


ching simultaneously. 

Bypass ‘all synchronous counters. 

Bypass devices used as oscillator elements. 

Bypass Schmitt-trigger devices with slow input rise and 
fall times. The slower the rise and fall time, the larger 
the bypass capacitor..Lab experimentation is sug- 
gested. 


Sah 
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Bypass capacitors should be distributed over the circuit 
board. In addition, boards could be reread with a1 pF 
capacitor. 


BUFFERED DEVICE: INPUT t,, ts< 500 ns, u<5 pF 


Fig. 29. Switching Currents for C,<5 pF 
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BUFFERED DEVICE: INPUT t,, t-< 500 ns, C, = 50 pF 


Fig. 30. Switching Currents for C, =50 pF 


DYNAMIC CHARACTERISTICS 


Propagation delay 


The GS High performance CMOS family is designed to 
meet the dynamic switching speeds and operating frequen- 
cy of low-power Schottky TTL. When compared to silicon- 
gate GD4000B series CMOS shows a improvement in ac 
performance. Values given in the data sheets are for the 
full operating temperature range and the supply voltages 
used are 2.0 V, 4.5 V and 6.0 V for HC devices, and 4.5V 
for HCT devices. The published a.c. characteristics of 
the family are guaranteed for a capacitive test load of 50pF, 
a more realistic load than the 15 pF specified for LSTTL. 
The dynamic performance of a CMOS device is related to 
its drain characteristics. The drain characteristics are related 
to the thresholds and gate-to-source voltage potential, Vgs. 
The Vgs voltage at the input of the final stage of buffered 
devices is approximately the power supply voltage. Voc 
or GND. Because V,,=Vcoc or GND, the output drive 
current is proportional to the supply voltage. There- 
fore, a reduction in Voc adversely affects the drain 
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characteristics which, in turn increases the propagation 
delays. An increase in Voc decreases the propagation 
delays. Figure 31 and 32 show the typical variation of cur- 
rent drive and propagation delay, normalized to Veg =4.5 
V for 2.0<Ve_-<6.0 V. These curves may be used with 
the tables on each data sheet to arrive at parametric values 
over the voltage range. And an increase in temperature 
causes a decrease in electron and hole mobilities, a 
temperature increase will cause an increase in CMOS pro- 


lon. ‘ot. TYPICAL OUTPUT DRIVE CURRENT 
(NORMALIZED TO 4.5 V NUMBER) 


~ Veg, POWER SUPPLY VOLTAGE (V) 


Fig. 31. Drive Current Versus Voc 


tpLH. tpy_. TYPICAL PROPAGATION DELAY 
(NORMALIZED TO 4.5 V NUMBER) 


40 5.0 
Vcc. POWER SUPPLY VOLTAGE (V) 


Fig. 32. Propagation Delay versus Voc 


Fig. 33. Typical influence of temperature on a.c. parame- 
ters; Voco=5V. 


DESIGN CONSIDERATION 


pagation delays. Correspondingly, ac performance im- 
proves with lower temperatures typically, speeds derate 
linearly from 25°C at about —0.3%/°C. 

In addition to power supply and temperature effects,. 
capacitive loading effect should be taken into account, for 
loads greater than 50pF, increasement i in propagation delay 


is expected. 


Clock Pulse Requirements 


All High performance CMOS flip-flops and eountere con- 
tain master-slave devices with level-sensitive clock inputs. 
As the voltage at the clock input reaches the threshold level 
of the device, data in the master (input) section is transfer- 
red to the slave (output) section. The use of voltage 
threshold levels for clocking is an improvement over ac- 
coupled clock inputs, however, these levies make these 
devices somewhat sensitive to clock-edge rates. The 
threshold level is typically 50% of Voc for HC devices, 
and 28% of Vcc for HCT devices (1.4V at Vec=5V). 
Temperature has little effect on the clock threshold levels. 
The use of voltage thresholds for clocking is an improve- 
ment over a.c. coupled clock inputs, but it does not make 
the devices totally insensitive to clock-edge rates. When 
clocking occurs, the internal gates and output circuits of 
the device dump current to ground, producing a noise tran- 
sient that is equal to the algebraic sum of the internal and 
external ground plane noise. When a number of loaded out- 
puts change simultaneously, the device ground reference 
(and therefore the clock reference) can rise by as much 


“as 500 mV. If the clock input of a positive-edge triggered 


device is at or near to its threshold during a noise transient, 
multiple triggering can occur. To prevent this, the rise and 
fall times of the clock inputs should be less than the publish- 
ed maximum (500 ns at Voc=4.5V). 

Maximum permissible input-clock pulse-frequency ratings 
on each clocked device-type data sheet requires a 50% 
duty cycle input clock. At these rated frequencies, the out- 
puts will swing rail-to-rail, assuming no dc load on the out- 
puts. This feature is a very conservative and highly reliable 
method of rating clock-input-frequency limits which for High 
performance CMOS devices, equal or exceed LSTTL 
ratings. , 


System clocking 


In synchronously-clocked systems, spreads in the clock 
threshold levels of devices can cause logic errors if slow 
clock edges are used. For example, if data in one circuit 
changes before the clock threshold of the next sequential 
circuit is reached, a logic error will occur, see Fig. 33. 
To prevent this type of logic error, the maximum rise or 


. fall time of the clock pulse should be less than twice the 


propagation delay of the flip-flop. 

For a High performance CMOS device, the rise/fall time 
must be limited to 1000, 500 or 400 ns for Voc=2V, 
4.5V and 6V respectively. If these times are exceeded, 
noise on the input or power supply rails may cause the out- 
puts to oscillate. during transitions, causing logic errors and 


excessive power dissipation. 
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Fig. 33. In synchronously-clocked systems, changing the 
data in one device before the clock switching 
threshold of the next has been reached can cause 
logic errors. Vi, is the clock threshold of device 
1; Vino is the clock threshold of device 2. 


POWER DISSIPATION 


For LSTTL logic ICs operating below 10 MHz, the most 
significant part of the total power dissipation is the quies- 
cent power dissipation due to the many bipolar transistors 
that continuously conduct. With High performance CMOS 
logic ICs however, the converse is true because quies- 
cent power dissipation is only due to leakage currents 
through reverse-biased junctions and is so low that it is 
practically negligible compared with the frequency- 
dependent dynamic power dissipation. 

Since the logic functions in most systems only change state 
— during brief periods, the average system frequency is bet- 
ween one and two orders of magnitude lower than the 
system clock frequency. This means that replacing LSTTL 
ICs with equivalent HCT ICs, with their much lower quies- 
cent power dissipation, results in a very significant reduc- 
tion of overall system power dissipation without loss of 
‘operating speed. 

Internal heat generation in CMOS can be divided into 2 
categories; quiescent and dynamic power dissipations. 


Quiescent Power Dissiptation 


When a CMOS is not switching, there should be no cur- 
rent path from Voc to GND. And the device should not 
draw any supply current at all. In the quiescent state, either 
the PMOS or the NMOS transistor is fully off and, in theory, 
no direct MOS transistor channel path exists between Voc 
and GND. In practice however, thermally generated minority 
charge-carriers, which are present in all reverse-biased 
diode junctions, allow a very small leakage current to flow 
between Vcc and GND. This current is defined as quies- 
cent supply current (loc). Four factors affects the value 
of Ioc. 
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— Temperature 
Increasing temperature causes loc to increase be- 
cause the minority charge-carriers in the reverse-biased 
diode junctions are thermally generated. 

— Device Complexity . 
MSI circuits dissipate more power than SSI circuits 
because they have a proportionally greater reverse- 
biased diode junction area. 

— Supply voltage 
The number of minority charge-carriers is linearly related 
to reverse junction voltage. The value of Ic¢c at 
Vec=2V is approximately one third the value at 
Voc =6V. 

— State-state input voltage levels 
State-state input voltage levels which may slightly turn- 
on one of the input transistors and yet not fully turn-off 
the other. This causes a small additional quiescent supp- 
ly current (Alcg) to flow between Voc and GND. Ina 
system consisting entirely of HC ICs, the additional 
quiescent supply current Alcc is so small that it can 
be omitted. This is because HC outputs swing from: 
GND to Vcc. When these levels are applied to HC in- 
puts they always turn one of the input transistors fully 
off. However, if HC input levels are held close to the 
switching threshold (typically Vo_/2). Fig. 34 shows 
that the additional quiescent supply current (Alco) 
becomes much greater than quiescent supply current 


loc: 


Worst-case TTL Vo, of 0.5 V max. is close enough to 
GND to turn the input NMOS transistor fully off so that 
Alcc is close to zero. However, a worst-case TTL Voy of 
2.4 V min. causes some Alcc to flow. For this reason, 
74HCT data sheets specify loc at the worst-case input 
voltage of Voc—2,1 V. 


I¢ 


Von OF LSTTL 


VOLTS 
32.3 5 VIN 
(a) 


I¢ 


Von OF LSTTL 


Fig. 34. (a) HC input, CMOS interface, (b) HCT input, TTL 
interface. 


Therefore, following fomula is used to compute quiescent 
power dissipation 


for HC Ps = loc’ Voc 
for HCT Ps= loc’ Vec t+ Alec Vec:D 
D: Output switching duty factor 
Algc is calculated on a unit load basis 


Dynamic Power Dissipation 


Dynamic power dissipation is calculated in the same man- 
ner for both HC and HCT ICs. Three factors influence the 
dynamic power dissipation of High performance CMOS ICs. 
They are load capacitance, internal capacitance and swit- 
Ching transient currents. 


— Load capacitance 
The effect of load capacitance is caused by the charg- 
ing and discharging of external capacitive loads. The 
energy dissipated in charging and discharging the 
Capacitive load is 


1 
C.-Viéc=Por't=Po.: — 
fo 
therefore 
Pot = CL: Vic’ f, 
this equation is only applicable if all the outputs are swit- 
ching the same load, if they are not, the equation 
becomes 
Pop =2(C. Vac: fo) 


For multiple output ICs, it is important to calculate with 
the appropriate output frequency. 
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— Internal capacitance 
All MOS logic ICs have internal parasitic capacitance 
caused by diode junctions, MOS transistor structures, 
and the aluminium and polysilicon interconnections. It 
has the same effect as external capacitive loads, and 
its magnitude depends on the complexity of the circuit. 

— Switching transient currents. 
When the output of CMOS inverter, is switching states, 
wither from a logic 1 to a logic O or vice-versa, both 
transistors will be on for a short period of time. This 
condition creates a momentary low-resistance path bet- 
ween Voc and ground. In this transient state, a 
momentary additional supply current (Aloc) flows and 
power is consumed. This low-resistance path is ob- 
viously a function of the number of transitions the device 
makes as well as the input-signal rise and fall time. In 
other words, power loss resulting from internal device 
switching is proportional to the input frequency (as is 
power loss due to internal capacitance). 


Although power dissipation due to switching and internal 
Capacitance, increase linearly with increasing frequency. 
The power dissipation due to switching transient current 
iS SO small compared with internal capacitance. Therefore 
equation for dynamic dissipation is 


Pp = Cpp' Vic: f, +2(CL- Vac: fo) 


No-load Power Dissipation Capacitance. 


For power dissipation calculation purposes, the total load 
caused by internal capacitances and by switching tranisent 
currents is defined as a single effective internal no-load: 
power dissipation capacitance Cpp. It is defined on a ‘per 


Table 4. 54/74HC Family Characteristics 
Temperature (°C) 


Veo |__54/74HC 74HC 54HC 
(V) | +25 | -40 to 85 


— 
Wn ES 


Parameter 


Additional quiescent oa 
current per input pin for 
unit load coefficient is 1 


—55to+12 


Test Conditions 


a Vi=Voo or GND 
160 lo=0 


Test conditions 


Other inputs are 
Voc or GND: 
lo=0 


Note: To determine Alce per input, | this value by the unit load coefficient 
The unit load coefficient tables to be established at a later date. 


2-14 


function’ basis and, where appropriate, it is also separate- 
ly specified for each different logic function (e.g. gate or 
flip-flop) within the IC. 

The worst-case operating conditions for Cpp are always 
chosen and the maximum number of internal and output 
circuits are toggled simultaneously. Devices which can be 
separated into independent sections are measured per sec- 
tion, the others are measured per device. 

The recommended test frequency for determining Cpp is 
1 MHz, but this is best increased to 10 MHz when Icg is 
low and the device quiescent current influences Icg. 
Loading the switched outputs gives a more realistic value 
of Cpp, because it prevents transient ‘through-currents’ in 
the output stages. Furthermore, automatic testers often 
introduce about 30 pF to 40 pF on each device pin. 

In order to determine the Cpp of a single section of a 
device (i.e., one of four gates, or one of two flip-flops in 
a package), GS uses the following procedures as defin- 
ed by JEDEC. 

Note: “biased” as used below means “tied to Voc¢ or 
GND.” 


Gates: Switch one input while the remaining in- 
put(s) are biased so that the output(s) 
switch. 

Latches: Switch the enable and data inputs such 
that the latch toggles. 

Flip-Flops: Switch the clock pin while changing the 
data pin(s) such that the output(s) change 
with each clock cycle. 

Decoders/ Switch one address pin which changes 

Demultiplexers: two outputs. 

Data Selectors/ Switch one address input with the cor- 
Multiplexers: responding data inputs at opposite logic 
levels so that the output switches. 
Analog Switch one address/select pin which 
Switches: changes two switches. The switch in- 
puts/outputs should be left open. For 
digital applications where the switch in- 
puts/outputs change between Voc and 
GND, the respective switch capacitance 
should be added to the load capacitance. 

Counters: Switch the clock pin with the other inputs 
biased so that the device counts. 

Shift Switch the clock while alternating the in- 

Registers: put so that the device shifts alternating 
1s and Os through the register. 

Transceivers: Switch only one data input. place 
transceivers in a single direction. 

Monostables: — The pulse obtained with a resistor and no 
external capacitor is repeatedly switched. 

- Parity Switch one input. 

Generators: 

Encoders: Switch the lowest priority output. 

Display Switch one inputs so that approximately 

-_Drivers: one-half of the outputs change state. 
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ALUs/Adders: Switch the least significant bit. The re- 
maining inputs are biased so that the 
device is alternately adding 0000 (binary) 
or 0001 (binary) to 1111 (binary) 

Table 6. Copp list 
Equivalent 
Load (pF) Codes 


25 166, 173, 174, 259, 273, 373, 374, 
377, 433, 534, 563, 564, 573, 574 
47 93, 393 


50 All unspecified codes 
53 191 
55 162 


60 190, 192 


100 42, 123, 137, 138, 139, 151, 154, 
. 194, 221, 251, 280, 355, 423, 670 

125 195 

200 164 

250 283, 299 

# 05, 09, 34, 51, 76, 133, 148, 155, 


298, 322, 386, 590 
#: Value to be established at a later date 


Power Dissipation Comparison 


Figures 35 and 36 compare the dynamic power dissipa- 
tion of SSI and MSI for HC, and LSTTL ICs. These graphs 
show that 74HC ICs maintain their power dissipation ad- 
vantages for switching frequencies up to several MHz. This 
is because power is only dissipated during switching. The 
constant, frequency-independent power dissipation ex- 
hibited by LSTTL ICs is caused by the many bipolar tran- 
sistors that continuously conduct. 

Figures 35 and 36 also show that, as device complexity 
increases, the frequency at which High performance CMOS 
ICs dissipate the same amount of power as LSTTL ICs also 
increases. This is because, as LSTTL complexity increases, 
there are more resistive paths between Voc and GND 
which carry more quiescent bias current and thus cause 
more quiescent power dissipation. High performance 
CMOS ICs also dissipate more quiescent power as their 
complexity increases, but the leakage currents which cause 
it are so small that it can be ignored. 


Pid 


ad 
oo" 
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Fig. 35. Total power dissipation as a function of switching 
frequency for gates 
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1072 107! 1 10 


Fig. 36. Total power dissipation as a function of frequen- 
cy for a dual flip-flop with one of the flip-flops 


toggling 


INTERFACE 


Interfacing 


Because of the characteristics of the CMOS output, the 
High performance CMOS family is very versatile in inter- 
facing between different logic families. The capability in- 
cluding the corresponding fanout is shown in Table 7. 
Note that the fanout to CMOS devices is limited only by 
the input rise and fall times, which are dependent on the 
capacitive loading, C,. This dependence can be computed 
by the following relationship. 


t,, ty = 2.2 RC, 


where R is the impedance of the output. 


Table 7. High performance CMOS interfacing capability 


[standard types | 2 [10] 20] 6 | 2 


HC types cannot be driven from any of the TTL families 
because the TTL output voltage high, Vo, (min), does not 
satisfy the HC input voltage high, V,,, (min) specification. 
The HCT types can be directly interfaced to the TTL families 
becuas the HCT input voltage high, V;,, (min) is less than 
the TTL output voltage high, Voy, (min). To meet minimum 
Vi requirements, HC types can use a pull-up resistor as 
illustrated in Fig. 37. 


Vec 
- SLOWS SPEED DOWN 
- INCREASES POWER DISSIPATION 
- DECREASES NOISE MARGIN 
- DECREASES FAN-OUT 


LSTTL HC 


Fig. 37. Use of pull-up resistor to interface TTL and HC 
devices 
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However, the use of a pull-up resistor will not give optimum 
performance because as noted in Fig. 37, the resistor 
tends to slow down system speed, increase power dissipa- 
tion, decrease noise margin, and decrease fan-out. 


Logic-Level Conversion 


The High performance CMOS family contains logic-level 
conversion types necessary to interface high-voltage logic 
levels (up to 15V common in control and automation 
systems) to low-voltage levels (down to 2V) as shown in 
Fig. 38. 


Vec =2VTO6V 


Vin = Vec TO1SV 


AND GND Vo = Vec AND GND 


GD4049 


(a) HEX INVERTING 


Voc = 2VTO6V 


Vin= Vec TO1SV 


= Vac AND GND 
AND GND Yo = Yee 


GD4050 


(b) HEX NON-INVERTING 


Fig. 38. High-to-low logic-level conversion 


The High performance CMOS Quad open-drain NAND gate 
(HC/HCTO3) is used to convert from HC (2V to 6V) or HCT 
(TTL or CMOS) logic levels up to 10V output logic levels 
as shown in Fig. 39. R, can be a very wide range of 
values. For design of this output interface, use 


10 V MAX. 


VIN 
STO HC/HCT 


OR LSTTL 
LEVELS 


Fig. 39. Low-to-high logic-level conversion | 


the output N-MOS transistor characteristics of Fig. 15. The 
minimum value or R, is that necessary to keep the output 
current below the 25mA family maximum rating. A large 
value of R, will prolong the output rise time. 


Bus Systems 


CMOS is being used to an increasing extent in micro- 
processor bus systems following the introduction of ver- 
sions of the popular NMOS processors. 


There are several constraints imposed on microprocessor 
systems in industrial applications, such as electrically-noisy 
environments, battery-standby requirements and sealed, 
gas-tight enclosures. High performance CMOS bus 
systems, e.g. the CMOS Std. bus (a non-proprietary CMOS 
bus standard) provides a solution to all these problems. 
It offers superior noise immunity, equal operating speed, 
lower power dissipation, wider supply voltage range, ex- 
tended temperature range, and enhanced reliability. 
For optimum results, use only HC devices in circuits which 
communicate directly with the bus. This allows a new bus 
termination to be introduced (see Fig. 48(b)) which, unlike 
the conventional TTL bus termination, draws no heavy d.c. 
current and is more suited to 48(b) outputs. 


Yee ise 
1802 2k2 
signal line 
190pF/m 
3902 

13022 

GND 

GND 
(a) (b) 


Fig. 40. Bus trminations. (a) Conventional termination for 
TTL buses. (b) Proposed termination for CMOS 
STD bus equivalents. 


The wider supply voltage range of High performance CMOS 
together with its lower power dissipation virtually eliminates 
problems caused by voltage drops along power buses bet- 
ween cards in a system. It is possible for a circuit to pick 
up severe noise spikes or differential voltages via an edge 
connector. Such pick-up can exceed the CMOS maximum 
ratings if not limited by a 10k series resistor in the High 
performance CMOS logic line. This will limit current to +20 
mA for external voltages of up to +200V, however, for 
correct functioning, the d.c. input current should be kept 
below those values stated in ‘Input/output protection’. The 
recommended board edge input protection is shown in Fig. 
41. 

In the circuit of Fig. 40, if the input diode current exceeds 
the maximum input current, a HIGH-to-LOW level shifter 
should be used (e.g. GD4049B or GD40508B). 


10k2 to 100k2 


10kQ HCMOS logic 


input 


HC/HCT 


GND 


Fig. 41. Example of the board edge input protection 
circuit. 
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GROSSARY OF TERMS 


GROSSANY OF TERMS. 


fmax 


Vin 


Maximum Clock Frequency 
The maximum clocking frequency attainable with the following — and output conditions being met: 


Input Conditions 
HC & HCU: t,=t;=6ns, voltage swing from GND to Voc with 50% duty cycle. 
HCT : t,=t;=6ns, voltage swing from GND to 3.0 V with 50% duty cycle. 


Output Conditions 
Waveform must swing from 10% of (Vo4-Vo,) to 90% of (Voy-Vo,) and be functionally correct under the given 
load condition: C_=50 pF, all outouts. 


Supply Voitage 
DC supply voltage (referenced to GND). The voltage range over which ICs are functional. 


HIGH Level Input Voltage 
The worst case voltage that is recognized by a device as the HIGH state. 


LOW Level Input Voltage 
The worst case voltage that is recognized by a device as the LOW state. 


HIGH Level Output Voltage 
The worst case high-level voltage at an output for a given output current (I,,,) and supply voltage (Voc). 


LOW Level Output Voitage 
The worst case low-level voltage at an output for a given output current (Iout) and supply voltage (Vcc). 


Positive-Going Input Threshold Voltage 
The minimum input voltage of a device with hysteresis which is recognized as a high level. (Assumes ramp up 
from previous low level.) 


Negative-Going Input Threshold Voltage 


The maximum input voltage of a device with hysteresis which is recognized as a low level. (Assumes ramp down 
from previous high level). 


Hysteresis Voltage 
The difference between V;, and Vy_ of a given device with hysteresis. A measure of noise rejection. 


IC Quiescent Supply Current 
The current into the Vcc pin when the device inputs are static at Veg or GND and outputs are not connected. 


Additional Quiescent Supply Current 
The current into the Voc pin when one of the device inputs is at 2.4 V with respect to GND and the other inputs 
are static at Voc or GND. The outputs are not connected. 


HIGH Level Input Current 
The input current when the input voltage is forced to a high level. 


LOW Level Input Current 
The input current when the input voltage is forced to a low level. 


HIGH Level Output Current 
The output current when the output voltage is at a high level. 


LOW Level Output Current 
The output current when the output voltage is at a low level. 


Three-State Leakage Current 
The current into or out of a three-state output in the high-imepdance state with that respective output forced 
to Voc or GND. 


input Current 
The current into an input pin with the respective input forced to Voc or GND. A negative sign indicates current 
is flowing out of the pin (source). A positive sign or no sign indicates current is flowing into the pin (sink). 


Output Current 
The current out of an output pin. A negative sign indicates current is flowing out of the pin (source). A positive 
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GROSSARY OF TERMS 


sign or no sign indicates current is flowing into the pin (sink). 


Load Capacitance 
The capacitor value which loads each output during testing and/or evaluation. This Capacitance is assumed to 
be attached to each output in a system. This includes all wiring and stray capacitance. 


Power Dissipation Capacitance 
Used to determine device dynamic power dissipation. 


Low-to-High Propagation Delay 

HC & HCU: The Time interval between the 0.5 Vc¢ level of the controlling input waveform and the 50% level 
of the output waveform, with the output changing from low level to high level. 

HCT : The time interval between the 1.3 V level (with respect to GND) of the controlling input waveform 
and the 1.3 V level (with respect to GND) of the output waveform, with the output changing from 
low level to high level. 


High-to-Low Propagation Delay 

HC & HCU: The time interval between the 0.5 Vcc level of the controlling input waveform and the 50% level 
of the output waveform, with the output changing from high level to low level. | 

HCT : The time interval between the 1.3 V level (with respect to GND) of the controlling input waveform 
and the 1.3 level (with respect to GND) of the output waveform, with the output changing from 
high level to low level. 


3-state Output Disable Time | 

HC & HOU: The time interval between the 0.5 Vcc level of the controlling input waveform and the 10% level 
of the output waveform, with the output changing from the low level to high-impedance (off) state. 

HCT : The time interval between 1.3 V with respect to GND of the controlling input waveform and the 
10% level of the output waveform, with the output changing from the low level to high-impedance 
(off) state. 


3-state Output Disable Time 

HC & HCU: The time interval between the 0.5 Voc level of the controlling input waveform and the 90% level 
-of the output waveform, with the output changing from the high level to high-impedance (off) state. 

HCT : The time interval between 1.3 V with respect to GND of the controlling input waveform and the 
90% level of the output waveform, with the output changing from the high level to high-impedance 
(off) state. 


3-state Output Enable Time 

HC & HCU: The time interval between 0.5 Vo ¢ level of the controlling input waveform and the 50% level of 
the output waveform, with the output changing from the high-impedance (off) state to a low level. 

HCT : The time interval between 1.3 V level with respect to GND of the controlling input waveform and 
the 1.3 V level with respect to GND of the output waveforms, with the output changing from the 
high-impedance (off) state to a low level. 


3-state Output Enable Time 

HC & HCU: The time interval between the 0.5 Vg level of the controlling input waveform and the 50% level 
of the output waveform, with the output changing from the high impedance (off) state to a high level. 

HCT : The time interval between 1.3 V level with respect to GND of the controlling input waveform and 
the 1.3 V level with respect to GND of the output waveforms, with the output changing from the 
high-impedance (off) state to a low level. 


Output Transition Time 
The time interval between the 10% and 90% voltage levels of the rising edge of a switching output, that is changing 
from LOW-to-HIGH. 


Output Transition Time 


The time interval between the 90% and 10% volage levels of the falling edge of a switching output, that i is changing 
from HIGH-to-LOW. 


Pulse width 

HC & HCU: The time interval between 50% levels of an input pulse required to guarantee proper operation of 
a logic device. 

HCT : The time interval between 1.3 V levels (with respect to GND) of an input pulse required to guarantee 
proper operation of a logic device. 


GROSSARY OF TERMS 


_ Setup Time , 


The time interval immediately preceeding the active transition of a clock or latch enable input, during which the 
data to be recognized must be maintained (valid) at the input to ensure proper recognition. A negative setup 
time indicates that the data at the input may be applied sometime after the active clock or latch transition and 
still be recognized. 


HC & HCU: The setup time is measured from the 50% level of the data waveform to the 50% level of the clock 
or latch input waveform. 

HCT : The setup time is measured from the 1.3 level (with respect to GND) of the clock or latch input 
waveform. 


Hold Time 

The time interval immediately following the active’transition of a clock or latch enable input, during which the 

data to be recognized must be maintained (valid) at the input to ensure proper recognition. A negative hold time 

indicates that the data at the input may be changed prior to the active clock or latch transition and still be recognized. 

HC & HCU: The hold time is measured from the 50% level of the clock or latch irfout waveform to the 50% 
level of the data waveform. 

HCT : The hold time is measured from the 1.3 V level (with respect to GND) of the clock or latch input 
waveform to the 1.3 V level (with respect to GND) of the data waveform. . 


Recovery Time 

HC & HCU: The time interval between the 50% level of the transition from active to inactive state of an asyn- 
chronous control input and the 50% level of the active clock or latch enable edge required to guarantee 
proper operation of a device. 

HCT : The time interval between the 1.3 V level (with respect to GND) of the transition from active to inac- 
tive state of an asynchronous control input and the 1.3 V level (with respect to GND) of the active 
clock or latch edge required to guarantee proper operation of a logic device. 


Input Rise Time 

HC & HCU: The time interval between the 10% and 90% voltage levels on the rising edge of an input signal. 

HCT : The time interval between the 0.3 V level and 2.7 V level (with respect to GND) on the rising edge 
of an input signal. 


. 


Input Fall Time 

HC & HCU: The time interval between the 90% and 10% voltage levels on the falling edge of an input signal. 

HCT _ : The time interval between the 2.7 V level and 0.3 V level (with respect to GND) on the falling edge 
of an input signal. | 
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GD54/74HC00, GD54/74HCT00 


| QUAD 2-INPUT NAND GATES.- 
™_ SSS 


General Description 


These devices are identical in pinout to the 
94/74LS00. They contain four independent 2-input 
NAND gates. These devices are characterized for 
operation over wide temperature ranges to meet in- 
dustry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices | 

¢ Output drive capability: 10 Ls TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide Gerald voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input curent: 1A Max. 

Low quiescent current: 20uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Symbol and Logic Diagram 


Fig. 1 Logic Symbol Fig. 2 Logic diagram (one gate) 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Function Table 


INPUTS OUTPUT 


J nA | ne 
HHE 
H. 
H 


H=HIGH voltage level 
L=LOW voltage level 


43 


GD54/74HC00, GD54/74HCTO0 


Absolute Maximum Ratings 


a 

a 

Tato [06 input or output diode current | for VE=0 oF VvggFO.6V 

Tig] 86 eutpt source or sink current | for ~O.5VEVe<VggtO.5V 
[26 Vez orGnDcurent | 
[storage temperate rnge | 


Ce 
Ee 
es above +70°C: 
rowel dissipation per package derate linearly with 8mW/K _ 
_ 


| i201 _| 
| 25) 
| 1s0l_ 
EF 


At distance 1/16+1/32 in. © 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


| mA 
| mA 
[mA 


Recommended Operating Conditions 


LIMITS 
CHARACTERISTIC 
Supply-Voltage Range V.,~: GD54/74HC Types 
GD54/74HCT Types 


~ DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC00, GD54/74HCT00 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


fi [a [ws [a [ac 


i ae “ V 
| 6.0 4.2 4.2 
2.0 0.3 0.3 
4.5 0.9 0.9 
6.0 1.2 1.2 ; 
2.0 | 1.9 | 2.0 1.9 1.9 
lon= — 20pA 7 ° 7 *° 4.4 ae 
V 
lon=—4mA 3.98] 4.3 3.84 3.7 
lon=—5.2mA 5.48| 5.2 5.34 5.2 | 
Vin=Vin | lop =20uA ‘8 an 0.1 oa 01 
V 
orVi_ | lop =4mA 0.17} 0.26 0.33 0.4 
loL=5.2mA — 15 rs iam Mr] 7 ae) 4. 
Input leakage current Vin=Vcoc or GND 


Quiescent supply Vin=Vcc or GND 
current lout = OvwA 


TEST CONDITION 


voltage 


LOW level 


input voltage 


HIGH level 


output voltage 


LOW level 


output voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


owea fwrtel ecm feet > ort fort fer], 
svt _{ow [ixrens [os | Jowrfoze[ [aol [oe 
Se 


Quiescent supply Vin=Vec or GND 
current lout =OvA — 
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GD54/74HC00, GD54/74HCTO00 


Characteristics for HC: t,=t,=6ns C_=50pF 


| T]}=25°C =25°C GD74HCOO | GD54HCOO _ 
SYMBOL PARAMETER 
hn [wa [| 
115 i 
je ie : : 23 
tH 6.0 7 15 20 
Ty tea 2.0 18 | 72 95 110 
ee 4.5 7 | 14 19. 22 
br 6.0 6 13 16 19 


SYMBOL PARAMETER 
teu H/ Propagation delay time 
tout nA, nB, to nY 


Output transition time 


Propagation delay time 
nA, nB to nY 


Output transition time 


AC Waveform 


nA, nB INPUT 


nY OUTPUT 


Fig. 3 Waveforms showing the input (nA, nB) 
to output (nY) propagation delays and the 
output transition times. | 


Note to AC waveform 
(1) HC : Vu=50%, V,=GND to Voc 
HCT: Vy=1.3V: V,=GND to 3V. 
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GD54/74HC02, GD54/74HCT02 
QUAD 2-INPUT NOR GATES 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LSO2. They contain four independent — 
2-input NOR gates. These devices are characteriz- 
ed for operation over wide temperature ranges to 
meet industry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices | | 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 

for HCT 4.5 to 5.5 volts Suffix-Blank : Plastic Dual In Line Package 

Low input curent: 1A Max. Suffix-J : Ceramic Dual In Line Package 

Low quiescent current: 204A Max. (74HC) edi lee 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Symbol and Logic Diagram Function Table 


INPUTS OUTPUT 


L 
H 


H=HIGH voltage level 
L=LOW voltage level 


Fig. 1 Logic Symbol . Fig. 2. Logic diagram (one gate) 
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GD54/74HC02, GD54/74HCT02 


Absolute Maximum Ratings 


36 Sippy votage 
OS 
[storage temperate ange] 


ee —_ above +70°C: 
ower dissipation per packag derate linearly with 8mMW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


CHARACTERISTIC 


Supply-Voltage Range V.~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


LIMITS 


a ae 
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GD54/74HC02, GD54/74HCT02 


DC Electrical Characteristics for HC 


Les UNIT 
wr [an | ve. [wa Pen. [wa [en | a 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 


output voitage 


or Vit OH=—4mA 4.5 3.98 3.84 cig 
oes 2mA; 6.0 | 5.48 5.34 5.2 
or Vit lop=4mA 4.5 0.17] 0.26 0.4 
lol =5.2mA rm 0 - 15 rm 4 ary 4 
. Input leakage Current} = Viy=Voc or GND 


Quiescent Supply Vin=Vcc or GND 
Current lout = OwA 


DC Electrical Characteristics for HCT 


LOW level 


< 


output voitage 


Ta=25°C GD74HCTO2 | GD54HCT0O2 


Voc ; 
oom [a [ we [we [i 


TEST CONDITION UNIT 


HIGH level input 


Voltage 


LOW level 
Vit 
input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Input leakage Current Vin=Vcecor GND oss] | | 


Vou 

Vo 
Quiescent Supply Vin=Vcoc or GND 
Current lout = OvA 


GD54/74HC02, GD54/74HCT02 


AC Characteristics for HC: t,=t,=6ns C_=50pF | 


SYMBOL PARAMETER NIT 
commen a fa] 
i < af 


toLH/ Propagation delay time 
nA, nB to nY 


Output transition time 


r 
SYMBOL PARAMETER 


toiy/ Propagation delay time 
tone nA, nB, to nY 


trun/ 
t Output transition time 
THL 


AC Waveform 


nA, nB INPUT 


n¥Y OUTPUT 


Fig. 3 Waveforms showing the input (nA, nB) 


to output (nY) propagation delays and the 

output transition times. Note to AC waveform 

(1) HC : Vw=50%, V,=GND to Voc 
HCT: Vy=1.3V; V;=GND to 3V 


GD54/74HC03, GD54/74HCT03 
QUAD 2-INPUT NAND GATES WITH OPEN-DRAIN OUTPUTS 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS03. They contain four independent 2-Input 
NAND gates. The open-drain outputs require pull- 
up resistors to perform correctly. With suitable pull- 
up resistors, these devices can be used in active- 
low wired-OR or active-high wired-AND applica- 
tions. These devices are characterized for opera- 
tion over wide temperature ranges to meet industry 
and military specifications. 


Features 
e Low Power consumption characteristic of CMOS 

devices Suffix-Blank : Plastic Dual In Line Package 
¢ Output drive capability: 10 LS TTL Loads Min. Suffix): Ceramic Dual In Line Package 
e Operating speed superior to LS TTL Suffix-D : Small Outline Package 


e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 20uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Symbol and Diagram Function Table 


~ INPUTS OUTPUT 


a 


B GND H=HIGH voltage level 
L=LOW voltage level 
Z=high impedance OFF-state 


Fig. 1 Logic symbol . Fig. 2 Logic diagram (one gate) 


At] 


GD54/74HC03, GD54/74HCT03 


Absolute Maximum Ratings | 


06 Supply votage dP 
06 Ves or GND curt | 
[storage temperate range“ 


p Bower diseibalinn Ger cack above +70°C: 
oe i ae a derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


LIMITS 
CHARACTERISTIC UNITS 
Supply-Voltage Range V.-: GD54/74HC Types V 
GD54/74HCT Types 


Operating Temperature T,: GD74 Types . +85 °C 
GD54 Types 125 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


GD54/74HC03, GD54/74HCT03 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


Ta=25°C GD74HCO3 | GD54HCO3 


«wh [ane | ve. [wax oan [wax [an [Max 


4.5 


TEST CONDITION UNIT 


Voltage 


2.0 
4.5 


2.0 : 
Vin=Vin 4.5 : ; . 
6.0 | 5.9 | 6.0 5.9 5.9 
or Vit naa 3.98] 4.3 3.84 3.7 
H=—5.2mA 5.48}; 5.2 5.34 5.2 
0.1 | 
lol =5.2mA 0. 45 0. 26 0. st Ss & 
a Input leakage Current} = Viy=Voc or GND Pe ea) i feos] 
Quiescent Supply Vin=Voc or GND 
Current lout =OwA 
HIGH level Vin= Vin or Vit 
output current Vout= Voc 


T,=25°C GD7 4HCTO03 | GD54HCT03 


LOW level 


input voltage - 


HIGH level 


output voltage 


LOW level 


output voltage 


UNIT 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Vin=Vec or GND 
lout = OA 


Vin=Vin OF Vit 


Vout = Voc 


GD54/74HC03, GD54/74HCT03 


Characteristics for HC: t,=t,=6ns C, =50 pF 


. Voce T,=25°C GD74HCO3 | GD54HCO3 
SYMBOL PARAMETER UN 
tezi/ 
bez 


SYMBOL PARAMETER 
toz,/ Propagation delay time 
terz nA, nB, to nY 


Output transition time 


Propagation delay time 
nA, nB to nY 


Output transition time 


AC Waveform 


nA,nB INPUT = Vay 


nY OUTPUT 


Fig. 3 Waveforms showing the input (nA, nB) 
to output (nY) propagation delays and the 
output transition times. 


Note to AC waveform 
(1) HC : Vy=50%, V;,=GND to Vec 
HCT: Vy=1.3V: V,=GND to 3V. 


GD54/74HC04, GD54/74HCT04 


HEX INVERTERS 


General Description 


These devices are identical in pinout to the 
54/74LS04. They contain six independent in- 
verters. These devices are characterized for opera- 
tion over wide temperature ranges to meet industry 
and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices | 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 

for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 2OuA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Diagram 


_ 1A ic, 
3 2A 2Y ‘ 
5 3A xv 
eos 4yY 8 
{28 = 10 
13 oA ev 1, 


Fig. 1 Logic diagram 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Function Table 


INPUT OUTPUT 


H=HIGH Voltage level 
L=LOW Voltage level 


GD54/74HC04, GD54/74HCT04 


Absolute Maximum Ratings | 


Be Supp vote 
Tbe Veg or Gn curent | 
[storage temperature range | 


Power dissipation per ka above +70°C: 
etic Ga ices derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


| Ilo | 
|b 
pee 
Recommended Operating Conditions 


LIMITS 
| CHARACTERISTIC UNITS — 


_ Supply-Voltage Range Vop: GD54/74HC Types V 
GD54/74HCT Types 
DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
. GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


GD54/74HC04, GD54/74HCT04 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


5 [a [oe ea [ we wc | [we 


TEST CONDITION | 


re V 
Voltage 6.0 
LOW level iad 
V 
input voltage 
2.0 
HIGH level Vin=Vin =—20uA 2 , . : 4, 
5.9 V 
output voltage orVir | lon=—4mA 3.98 3.84 3.7 
lon= —5.2mA 5.48 5.34 5.2 
V 


output voltage 


or Vit lol =4mA 4.5 0.17} 0.26 0.33 0.4 
“—e 6. rey -_ 15 rca oo ery i m 4 
Input leakage Current | Vy=Voc or GND or GND 


Quiescent Supply Vin=Voc or GND A 
Current lout= OvA e 


Ta=25°C GD74HCT 04 | GD54HCT 04 UNIT 


HIGH level input 


| Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


fea[ucee fe] Jorfent fest for] 
Input leakage Current Vin=Vcecor GND 


rw 
Quiescent Supply Vin=Voc or GND 
Current lout = OvA a 


LOW level 
output voltage 


< 


GD54/74HC04, GD54/74HCT04 


Characteristics for HC: t,=t,=6ns C_=50pF 


Vec T,=25°C GD74HC04 GD54HC04 
SYMBOL PARAMETER 
toLH/ 
ton 
tron/ 
trae 


SYMBOL PARAMETER 
teLH/ Propagation delay time 
tour nA to nY 
troH/ 

t Output transition time 
THL 


Propagation delay time 
nA ny 


Output transition time 


AC Waveform 


nA INPUT 


nY OUTPUT 


Fig. 2 Waveforms showing the input (nA) 

to output (nY) propagation delays and the 

output transition times. Note to AC waveform 

(1) HC : Vy=50%, V;=GND to Voc | 
HCT: Vy=1.3V: V,=GND to 3V. 


GD54/74HCU04 
HEX UNBUFFERED INVERTERS 


General Description 


These devices are identical in pinout to the 54/74 _ Pin Configuration 
LSO4. They contain six independent unbuffered in- 
verters. These inverters are well suited for use as 
oscillators, pulse shapers and in many other applica- 
tions requiring a high-input impedance amplifier. 
These devices are characterized for over wide 
temperature ranges to meet industry and ation over 
military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 
e Output drive capability: 10 LS TTL Loads Min. 


: : |. Suffix-Blank : Plastic Dual In Line Package 
¢ Oper ating speed superior to LS TTL Suffix-J : Ceramic Dual In Line Package 


Wide operating voltage range: for HC 2 to 6 volts Suffix-D |: Small Outline Package 


for HCT 4.5 to 5.5 volts 
Low input current: 1A Max. 
Low quiescent current: 20uA Max. (74HCU) 
High noise immunity characteristic of CMOS 
Diode protection on all inputs 


Logic Diagram Function Table 


INPUT OUTPUT 


A 1Y 
1 2 
a ee 
S 2A 2Y 4 L H 
H L 


5 6 H=HIGH Voltage level 
L=LOW Voltage level 


4Y 
g=- 8 
11.048 5Y 10 
ace 6Y 12 


Fig. 1 Logic diagram 
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GD54/74HCU04 


Absolute Maximum Ratings 


SYMBOL PARAMETER CONDITIONS 
DC Supply voltage are 
Lelie DC input or output diode current for V.<—0.5 or Vi>Voo + 0.5V 
y lo 


DC output source or sink current for —0.5V<Vo<Voo + 0.5V 
DC Voc oF GND current Ee 


T stg Storage temperature range 


pm Power dissipation per package 


Lead temperature 


above +70°C: 
derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


CHARACTERISTIC 


Supply-Voltage Range Vo,~: GD54/74HC Types 
GD54/74HCT Types 


' DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HCU04 


DC Electrical Characteristics for HCU: t-=t;=6ns C, =50 pF 


T,=25°C © GD74HCU04 | GD54HCU04 


an [vn | [wn [a [wa 
1.7 1.7 1a 


- PARAMETER eit 


‘HIGH level input 


Voltage 


LOW level 


input voltage 


2.0 | 18 , 1.8 
HIGH level lon=—20pA | 4. = - , : : | 
V 
| lon=—4mA 3.98 3.84 a7 
| lon= = 5. 2mA 5.48 5.34 5.2 


SYMBOL 
Vor 
output voltage lo. =4mA 0.26 0.33 0.4 
lol =5.2mA 0.26 0.33 0.4 
| yl | Input leakage Current) Viy=Vcc or GND 


eo] | for} [ro] |r] aa 
Quiescent Supply — Vin=Vec or GND 20 pA 
Current lout = OvA | 


AC Characteristics for HCU: t,=t;=6ns C,=50 pF 


SYMBOL PARAMETER Voc Ta=25°C GD74HCU04 GD54HCU04 UNIT 


V) ane Tek MIN LMR] MN. MR 
Propagation Delay Time 


23 ~ 
i: 7 i 
tony 6.0 6 | 13 = 
2.0 25 | 70 
4.5 8 | 15 - 
6.0 7 |: 13° 16 e 


Fig. 2 Waveforms showing the input (nA) 
nA INPUT to output (nY) propagation delays and the 
output transition times. 


output voltage 


Output Transition Time 


AC Waveforms. 


nY OUTPUT 


Note to AC waveform 
(1) HCU: V,,=50%, V,=GND to Vo, 
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- GD54/74HC05, GD54/74HCTO5 
HEX INVERTERS WITH OPEN-DRAIN OUTPUTS 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS05. They contain six independent IN- 
VERTERS. The open-drain outputs require pull-up 
resistors to perform correctly. With suitable pull-up 
resistors, these devices can be used in active-low 
wired-OR or active-high wired-AND applications. 
These devices are characterized for operation over 
wide temperature ranges to meet ial and 
military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 


¢ Output drive capability: 10 LS TTL Loads Min. Suffix-Blank : Plastic Dual In Line Package 
e Operating speed superior to LS TTL Suffix-J : Ceramic Dual In Line Package 


Suffix-D : Small Outline Package 


Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 
Low input current: 1A Max. 
-Low quiescent current: 20uA Max. (74HC) 
High noise immunity characteristic of CMOS 
Diode protection on all inputs 


Logic Diagram Typical Application Function Table 


INPUT OUTPUT 


| OUTPUT 
. . : 
INPUT oo L Z 
H= HIGH voltage level 
= L= LOW voltage level 
Z= HIGH impedance OFF-state 


Fig. 1 Logic diagram (one gate) Fig. 2 Typical application 
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GD54/74HC05, GD54/74HCT05 


DC Voc or GND current 
Storage temperature range 


At distance 1/16+1/32 in. 


from case 


Lead temperature for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


CHARACTERISTIC 


-Supply-Voltage Range V,,: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC05, GD54/74HCT05 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 


5 


6.0 | 5.9 | 6.0 9 9 
output voltage or Vit | Ioy=—4mA 3.98 3.84 3.7 
lon= —5.2mA 5.48 5.34 5.2 


2.0 | 
LOW level Vin=Vin} lo, =20uA 45 
6.0 
OuIpULyeNage: or Vy | lop =4mA 0.17] 0.26 0.33 0.4 
lop =5.2mA 0.15] 0.26 0.33 0.4 
Input leakage Current} Viy=Voc or GND 60] 


' Quiescent Supply Vin=Vcc or GND 
ac Current lout = OvA 


HIGH level Vin=Vin or Vi 
output current Vout= Voc 


SYMBOL PARAMETER 
| HIGH level input 
ViH 
Voltage | 


LOW level 


[|r [wan [ne [a 


input voltage 


vn-Vn]lom=20a [as [aa [as | [ae] [ae] | 
ave [tonm—ana | 45 [ae]es | [eee] [ar] 
vn-vn| aman fes| | for] fer} [or] 
cuouvetooe | ova | tamana [as | [orr| oe] [oss] [ow 
[ini _[ nowt eoane Gurrt] vn-Vegorono [ss] | [or] [vo] [rom 


' Quiescent Supply Vin=Voc or GND 
Current lout= OvA 


HIGH level 


HIGH level 


output voltage 


LOW level 


Vin=Vin OF Vit 


output current Vout=Voc 
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GD54/74HC05, GD54/74HCT05 


Characteristics for HC: t,=t,=6ns C,=50pF 


SYMBOL PARAMETER 
= Propagation delay time 
nA to nY 


Output transition time 


SYMBOL 
toz/ 
teiz 


Voc T,=25°C GD74HCTO5 | GD54HCTO5 
UNIT 
C0 [oan [wr [we | wn [an [ [nn 


PARAMETER 


Propagation delay time 
nA to nY 


Output transition time 


AC Waveform 


nA INPUT Vy) : 


‘YY OUTPUT 


Fig. 3 Waveofrms showing the input (nA) to 
output (nY) propagation delays and the output 
transition times. 


. Note to AC waveform 
(1) HC : Vu = 50%, V.= GND to Vcc 
HCT: Vy=1.3V: V,=GND to 3V. 


4-25 


GD54/74HC08, GD54/74HCT08 
QUAD 2-INPUT AND GATES 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS08. They contain four independent 2-input 
AND gates. These devices are characterized for 
operation over wide temperature ranges to meet 
industry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide open voltage range: for HC 2'to 6 volts 


for HCT 4.5 to 5.5 volts . 
: Suffix-Blank : Plastic Dual In Line Package 
Low input current: 1A Max. Suffix-J : Ceramic Dual In Line Package 


Low quiescent current: 20uA Max. (74HC) Suffix-D  : Small Outline Package 
High noise immunity characteristic of CMOS 
Diode protection on all inputs 


Logic Symbol and Logic Diagram Function Table . 


INPUTS OUTPUT 
L 
L 
L 
H 


H= HIGH voltage level 
L= LOW voltage level 


Fig. 1 Logic symbol Fig. 2 Logic diagram (one gate) 
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GD54/74HC08, GD54/74HCT08 


Absolute Maximum Ratings 7 


a 
[Vic | 06 Suppiyvotage | SCSC~“‘~‘~*rC SC 
[tutor | 06 mut or output diode curent | _forvi<-O.S or V>Vag+0.8V 
Tee | BC Veg orGNDcurent | 
[Tae | Storage temperature ange 


: ae : above +70°C: 
ower dissipation per package derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


) LIMITS 
CHARACTERISTIC 
Supply-Voltage Range V,~-: GD54/74HC Types 2 
GD54/74HCT Types 4.5 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 

at 6V 
GD54/74HCT Types at 4.5V 
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GD54/74HC08, GD54/74HCT08 


DC Electrical Characteristics for HC 


HIGH level input. 


4.5 
Voltage 6.0 


LOW level 2.0 
4.5 
input voltage 6.0 


2.0 
HIGH level = 4.5 
5 5 


| 6.0 | 5.9 | 6.0 9 9 
output voltage lon=—4mA 3.98 3.84 3.7 
lon= —5.2mA 5.48 5.34 5.2 

2.0 


LOW level Vin = Vin lot =20yA 
output voltage or Vip lol =4mA 
loL= 5.2mA 


| lin! | Input eakage Curent] V=Vocorano | eo { | [or | | ro] [10 | a 


' Quiescent Supply Vin=Vec or GND 
i Current lout = OvA 


0.1 


DC Electrical Characteristics for HCT 


T,=25°C GD74HCTO08 | GDS4HCTOS | | 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


wm [acim [as] [oarfor| [oss] | ow 
Input leakage Current Vin=Vccor GND hss} | for 


Quiescent Supply Vin=Voc or GND 
Current lout= OvA 
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GD54/74HC08, GD54/74HCT08 


Characteristics for HC: t,=t,=6ns C_=50pF 


as Voc unit 
[or [| ce 


teuH/ Propagation delay time ra 
tou nA, nB to nY 6.0 
thLH/ 2.0 

Output transition time 4.5 
tre 56 


GD74HCT08 | GD54HCT08 
SYMBOL PARAMETER . ran, | TYP. 
Typ. [MAX. | MIN. | MAX. | MIN. | MAX. 
foLH/ Propagation delay time 
tou | nA, nB, to nY 


Output transition time 


AC Waveform 


nA,nB INPUT 


nY OUTPUT 


'THL > 


Fig. 3 Waveforms showing the input (nA, nB) 
to output (nY) propagation delays and the 
output transition times. 


Note to AC waveform 


(1) HC : Vy=50%, V,=GND to Vcc 
HCT: Vy=1.3V; V,=GND to 3V. 
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GD54/74HC09, GD54/74HCTO09 
QUAD 2-INPUT AND GATES WITH OPEN-DRAIN OUTPUTS 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS09. They contain four independent 2-Input 
AND gates. The open-drain outputs require pull-up 
resistors to perform correctly. With suitable pull-up 
resistors, these devices can be used in active-low 
wired-OR or active-high wired-AND applications. 
These devices are characterized for operation over 
wide temperature ranges to meet industry and 
military specifications. 


Features 


e Low Power consumption characteristic of CMOS 

devices 
e Output drive capability: 10 LS TTL Loads Min. Suffix-Blank : Plastic Dual In Line Package 
° Operating speed superior to LS TTL Suffix-J : Ceramic Dual In Line Package 
Wide operating voltage range: for HC 2 to 6 volts cst ir ilar tal ch ie 

for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 
Low quiescent current: 20uA Max. (74HC) 
High noise immunity characteristic of CMOS 
Diode protection on all inputs 


Logic Symbol and Diagram 


Function Table 


Y 
: = 
& GND 
H= HIGH voltage level 
L= LOW voltage level 
X= don't care 
Fig. 1 Logic symbol Fig. 2 Logic diagram (one gate) 
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GD54/74HC09, GD54/74HCT09 


Absolute Maximum Ratings 


| 
TVec_[ 06 Sippy votuge | SSCS~S™S~S~S Ts | 
TN nlox [06 input or ouput doge curent | tor Vc-OS w WVagroev || aor 
ty [06 output source or snk curent | for ~0.5V-VgCVegt0.ev | | st] 
[tee | OC Ve orGnD eure | SSS*dSTSSS*dS 
80 


Storage temperature range 


Power dissipation per package : 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


CHARACTERISTIC 


Supply-Voltage Range V,,~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
. GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


LIMITS 
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GD54/74HC09, GD54/74HCT09. 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 
HIGH level input ; 
4.5 ; : a V 
Voltage 6.0 4.2 
LOW level oe 
4.5 ae V 
input voltage 6.0 ie 1.2 


| 20 | 19 | 2.0 1.9 1.9 

HIGH level Vin=Vin | lon=—20HA | 4.5 | 4. - . | 4.4 4.4 
fe V 

output voltage or Vin | Ion=—4mA 3.98] 4.3 3.84 3.7 

Lonmin | a8 5.48) 5.2 5.34 Se 


TEST CONDITION 


2.0 
eulpulvenage lol =4mA 0.17| 0.26 0.33 0.4 
oe 2mA om 15 rae 0.33 0.4 
ae Input leakage Current | Vin=Veo or GND or GND 4.0] | 1.0 | wa 
Quiescent Supply Vin=Vec or GND 
Current lout = OvA 
HIGH level Vin=Vin OF Vit 
output current Vout=Vec 


DC Electrical Characteristics for HCT 


< 


a toe Tae ar ac tae 
/MIN. | TYP. | MAX, 


SYMBOL PARAMETER TEST CONDITION UNIT 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


output voltage 


Input leakage Current | Vin=Vecor GND GND 


Quiescent Supply Vin=Vcc or GND 
Current lout = OvA 


HIGH level Vin=Vin or Vit 


output current Vout=Voc 


LOW level 
wl 
= 
S 
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GD54/74HC09, GD54/74HCTO9. 


| GD74HCO9 | GD54HCO9 
enee pe ee ce 


tpg. / Propagation delay time 
nA, nB to nY . 
Output transition time 


AC Characteristics for HC: t,=t,=6ns C,=50pF 
lez 


UNIT 


tea! Propagation delay time 
1A, nB, to nY 
Output transition time 


Voc T,=25°C GD74HCTO9 | GD54HCTO9 
SYMBOL PARAMETER nan 


AC Characteristics for HCT: t,=t,=6ns C, =50pF 
teiz 


AC Waveform 


nA,nB INPUT = vy 


Fig. 3 Waveforms showing the input (nA, nB) 
to output (nY) propagation delays and the 
Output transition times. 


Note to AC waveform . 
(1) HC : Vw=50%, V=GND to Vcc 
HCT: Vy=1.3V:; V,=GND to 3V. 
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GD54/74HC10, GD54/74HCTI0 
TRIPLE 3-INPUT NAND GATES 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS10. They contain three independent 
3-input NAND gates. These devices are characteriz- 
ed for operation over wide temperature ranges to 
meet industry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS — 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

_@ Wide operating voltage range: for HC 2 to 6 volts 

for HCT 4.5 to 5.5 volts 


e Low input current: 1 A Max Suffix-Blank : Plastic Dual In Line Package 
; Suffix-J : Ceramic Dual In Line Package 
e Low quiescent current: 20uA Max. (74HC) Suffix-D  : Small Outline Package 
e High noise immunity characteristic of CMOS 
e Diode protection on all inputs 
Logic Symbol and Diagram : Function Table 


OUTPUT 


rrerersc|s 
reacef 


Fig. 1 Logic symbol Fig. 2 Logic diagram (one gate) 
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GD54/74HC10, GD54/74HCT10 


Absolute Maximum Ratings 


[06 Sippy votage SP 


DC Voc or GND current 
Storage temperature range 


Power dissipation per package above +70°C: 
: ada , derate linearly with 8mW/K 


At distance 1/164 1/32 in. 
from case 

Lead temperature for 60 sec(CERAMIC) 

10 sec(PLASTIC) 


Recommended Operating Conditions 


CHARACTERISTIC | 


Supply-Voltage Range Vo~: GD54/74HC Types 
GD54/74HCT Types 


LIMITS 
UNITS 


DC input or Output Voltage V,, Vo 


2 
4.5 
Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC10, GD54/74HCT10 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 
| HIGH level input 
Vi 
Voltage 


LOW level 


input voltage 


HIGH level 


output voltage 


2.0 
LOW level Vin=Vin| Iop=20uA | 4.5 
6.0 . y 
output voltage or Vi | Igp=4mA | 4.5) 0.17] 0.26 0.4 
lol =5.2mA | 6.0 0.15] 0.26 0.4 
[out eokage Curent] vv=Vecoreno [eo | [fro fof a 


' Quiescent Supply Vin=Vcc or GND 
a Current lout = OA 


DC Electrical Characteristics for HCT 


Ta=25°C GD74HCT10 | GD54HCT10 


TEST CONDITIO UNIT 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Quiescent Supply Vin=Voc or GND 
lec | Current lout = OWA 


4-36 


GD54/74HC10, GD54/74HCT10 


AC Characteristics for HC: t,=t,=6ns C_=50pF 


. : T,=25°C © GD74HC10 | GD54HC10 
SYMBOL PARAMETER UN 
toiy/ Propagation delay time 
(ou nA, nB, nC to nY 
; } 
Output transition time 
tra 


PARAMETER “ee 
hme [ re J | [ wn | OM 


Propagation delay time 
nA, nB, nC to nY 


Output transition time 


AC Waveform 


nA,nB nC INPUT 


nY OUTPUT 


Fig. 3 Waveforms showing the input (nA, nB, 
nC) to output (nY) propagation delays and the 
output transition times. 


Note to AC waveform 
(1) HC : a 50%, pi meee to Vcc 
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GD54/74HC11, GD54/74HCTI1 
TRIPLE 3-INPUT AND GATES 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS11. They contain three independent 
3-input AND gates. These devices are characteriz- 
ed for operation over wide temperature ranges to 
meet industry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 

for HCT 4.5 to 5.5 volts Suffix-Blank : Plastic Dual In Line Package 

Low input current: 1pA Max. Suffix-J : Ceramic Dual In Line Package 

Low quiescent current: 20uA Max. (74HC) Suffix-D —: Small Outline Package 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Symbol and Diagram Function Table 


; INPUT OUTPUT 
rc 


zezaceer|3. 
pecezzce|& 


oe. .. FF 2 s- 


ae a ee a 


H=HIGH Voltage level 


L=LOW Voltage level 


Fig. 1 Logic symbol Fig. 2 Logic diagram (one gate) 
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GD54/74HC11 GD54/74HCT11 


Absolute Maximum Ratings 


a 
[De Vex orGncurent | 
ed 


Storage temperature range 
| ee above +70°C: 
Power dissipation per package dérale ineady with BmWiK 
. At distance 1/164 1/32 in. 
Ti, 


from case 
Lead temperature for 60 sec(CERAMIC) 


10 sec(PLASTIC) 


Recommended Operating Conditions 


. CHARACTERISTIC 
Supply-Voltage Range Vo~: GD54/74HC Types | 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


* LIMITS 
: UNITS 
| 


input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


GD54/74HC11, GD54/74HCT11 


DC Electrical Characteristics for HC 


Voltage 


LOW level 


input voltage 


HIGH level 


output voltage 


2.0 1.9 2.0 1.9 1.9 
Vin=Vin | lon=—20uA | 4.5 | 4.4 | 4.5 4.4 4.4 
6.0 5.9 6.0 5.9 5.9 V 
or Vit lon= —4mA 3.98 3.84 Sg 
loy=—5.2mA 5.48 5.34 5.2 
2.0 0.1 
6.0 0.1 
or Vip lop =4mA 0.17} 0.26 0.33 0.4 
lo, =5.2mA 0.15} 0.26 0.33 0.4 
ig [totienans ree] Warvecorao [oot [ [est [ro [ 


' Quiescent Supply Vin=Vcec or GND A 
ee Current lout = OwA . 


DC Electrical Characteristics for HCT 


PARAMETER 


HIGH level input 


LOW level 


< 


output voltage 


Ta=25°C GD74HCT11 | GD54HCT11 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Vin=Vec or GND 
lout = OuA 
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GD54/74HC11, GD54/74HCT11 


AC Characteristics for HC: t.=t,=6ns C,=50pF 


— ve | tase | aovancis | eosanon 
SYMBOL | © . PARAMETER 
” a ww [we [ms [| 


2.0 
touH/ Propagation delay time ae 
tee nA, nB, nC to ny. a 


‘ 
LH/ 
t Output transition time 4.5 
THL 6.0 
Characteristics for HCT: t,=t,=6ns C, =50pF 


Voc T,=25°C GD74HCT11 | GD54HCT11 
SYMBOL PARAMETER 


V UNIT 
7 [me [ow [nr [ne 

touH/ Propagation delay time 

toHL nA, nB, nC to nY 


Output transition time 


AC Waveform 


nA,nB,nc INPUT +¥M 


nY OUTPUT 


Fig. 3 Waveforms showing the input (nA, nB, 
nC) to output (nY) propagation delays and the 
output transition times. 


Note to AC waveform 
(1) HC : Vy=50%. V,=GND to Vcc 
HCT: Vy=1.3V: V,=GND to 3V. 
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GD54/74HC14, GD54/74HCT14 
HEX SCHMITT-TRIGGER INVERTERS 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS14. They contain six independent schmitt- 
trigger inverters. Each circuit functions as an in- 
verter, but because of the schmitt-trigger action, it 
has different input threshold levels for positive 
Vr+) and for negative (V7_) going signals. These 
devices are characterized for operation over wide 
temperature ranges to meet industry and military 
specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 
e Output drive capability: 10 LS TTL. Loads Min. eS aGians Gece Oc lie eo 
- Operating speed superior to LS TTL . Suftied a . Hatin Duel ts Line bee 
e Wide operating voltage range: for HC 2 to 6 volts Suffix-D  : Small Outline Package 
for HCT 4.5 to 5.5 volts 
Low input current: 1A Max. 
Low quiescent current: 20uA Max. (74HC) 
High noise immunity characteristic of CMOS 
- Diode protection on all inputs 


Logic Symbol and Schematic Diagram Function Table 


Voc | 


OUTPUT 


Y 
H 
L 


Vec 
5 3A 3Y 6 P ’ H=HIGH Voltage level 
L=LOW Voltage level 


g 4A av , Ve 
oA SY 45 tI al 
13 6A 6Y 12 
Fig. 1 Logic symbol Fig. 2 Schematic diagram 
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GD54/74HC14, GD54/74HCT14 


Absolute Maximum Ratings 


[| sympo. | PARAMETER =| CCONDITIONS | MIN. 

a 
for Vi<-0.5 Or V>Vegt0.5V | | 
| DC output source or sink current | for -O.6V<Vo<Voot0.5V_ | 
Ts 
Tsxorage tomperetre range [ar 


Power dissipation per package ~ above +70°C: 
| aed ania derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


CHARACTERISTIC 
Supply-Voltage Range V.~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


- Operating Temperature T,: GD74 Types 
GD54 Types 


LIMITS : 
UNITS 
et 
ee 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC14, GD54/74HCT14 


DC Electrical Characteristics for HC 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 


6.0 | 5.9 | 6.0 5.9 a 5.9 
lon=—4mA | 4.5 | 3.98] 4.3 3.84 a7 
lon=—5.2mA| 6.0 | 5.48] 5.2 5.34 5.2 
2.0 0.1 
Vin=Vin loL= 20uA 4.5 0.1 
6.0 04) | % 
or Vy | Io. =4mA 0.17] 0.26 0.33 0.4 
Io =5.2mA 0.15] 0.26 0.33 0.4 
[ini [ mputicarge curent] vn=Vecorano [eo] | [or] [+0] [10 | a 


Quiescent Supply ~ Vin=Voc or GND i. 
CC | Current lout= OWA " 


DC Electrical Characteristics for HCT 


output voltage 


LOW level 


output voltage 


LOW level 
input voltage 


HIGH level 
output voltage 


LOW level Vin=Vin | lol =20uA 
output voltage 


Input leakage Current Vin=Vccor GND 


Quiescent Supply Vin=Vec or GND 
loc Current lout= OuA 
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GD54/74HC14, GD54/74HCT14 


Transfer Characteristic for HC 


SYMBOL PARAMETER TEST CONDITION 


(FF [wn [rv [wa [ wn, Towax, [an [Max 
2.0 1:5 


0.7 0.7 0.7 | 1.5 
1.7 13.15) 1.7 13.15] V 
2.1 | 4.2 2.1 | 4.2 


Positive-going 
threshold 


Negative-going 
threshold 


Hysteresis(V74—V7_) 


SYMBOL PARAMETER TEST CONDITION V uF Neca eee UNIT 
(WY [ mn. [ typ. | max. | min. | max. | man | MAX. 


r Postive-going 1.55 1.2 Vv 
a threshold 1.75 1.4 
. Negative-going 0.85 1.2 V 
T— threshold 1.0 1.4 
1.4 1.4 V 
1.5 1.5 


AC Characteristics for HC: t,=t,=6ns C, =50 pF 


C 
Vee GD74HC14 | GDS4HC14 
SYMBOL PARAMETER UNIT 
ow |r [a 
2.0 


=25° 
tev | 36 | 120 150 180 
4.5 11 24 30 36 
tent 
6.0 9 20 24 30 
tee) 2.0 19 |. 

7 

trae 6 


Propagation delay time 
nA to nY 


4.5 
6.0 


Output transition time 


haracteristics for HCT: t,=t,=6ns C,=50 pF 


CC 

SYMBOL PARAMETER 
teuH/ Propagation delay time 
tout nA to ny 


A 


trey/ ” } 
Output transition time 
trae 


GD54/74HC14, GD54/74HCT14 


Typical Applications 


GND ——— GND 


(a) A Schmitt trigger squares up inputs with slow rise and fall times. (b) A Schmitt trigger offers offers maximum noise immunity. 


Fig. 3 Typical applications 


Transfer characteristic waveforms 


Fig. 5 Wave forms showing the definition of Vids 
V7— and V,,:; where V7, and V;_ are between 
limits of 20% and 70%. 


Fig. 4 Transfer characteristic 


AC Waveform 


nA, nB INPUT Vm 


nY OUTPUT 


'THL ol etry 


Fig. 6 Waveforms showing the input (nA, nB) 
to output (nY) propagation delays and the Note to AC waveform. 


output transition times. (1) HC: Vw=50%, V;=GND to Ve 
HCT: Vw=1.3V: V=GND to 3V. 
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GD54/74HC20, GD54/74HCT20 
DUAL 4-INPUT NAND GATES 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS 20. They contain two independent 
4-input NAND gates. These devices are characteriz- 
ed for operation over wide temperature ranges to 
meet industry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 


for HCT 4.5 to 5.5 volts Suffix-Blank : Plastic Dual In Line Package 
e Low input current: 1A Max. — Suffix-J —-: Ceramic Dual In Line Package 
e Low quiescent current: 20uA Max. (74HC) piaakcae : Small Outline Package — 
@ High noise immunity characteristic of CMOS 
e Diode protection on all inputs ; 
a Function Table 
7 INPUT OUTPUT 
pma | ne | nc | nD | ony 
L X X X 
. H=HIGH Voltage level 
Logic Symbol and Diagram | L=LOW Voltage level 
X=don't care 
: 
B 
Y 
oe 
D 
Fig. 1 Logic symbol Fig. 2 Logic diagram (one gate) 
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GD54/74HC20, GD54/74HCT20 


Absolute Maximum Ratings 


[Veo | BC Suppyvotage | 
Tc vec orGnDouret | 
[Storage temperate ene 


ee ee above +70°C: 
Power dissipation per pacnage derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


CHARACTERISTIC | 
Supply-Voltage Range V.~: GD54/74HC Types 
GD54/74HCT Types 


DC input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


LIMITS | 
UNITS 


i we 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 

at 6V 
GD54/74HCT Types at 4.5V 
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GD54/74HC20, GD54/74HCT20 


DC Electrical Characteristics for HC 


SYMBOL EEE 


TEST CONDITION 


OF ane [re [wn [war [wn [wax 


HIGH level input 2.0 
4.5 V 
Voltage 6.0 
LOW level ” 7 
4.5 V 
input voltage 6.0 
| 2.0 
HIGH level Vin=Vin 7 4. : ; ‘s 4.4 ve 
5.9 5.9 V 
output voltage orVin | lon=—4mA 3.98] 4.3 a 84 3.7 
lon= —5.2mA a 48] 5.2 5. a 5.2 
0.1 
LOW level Vin= Vin lol =20pA ‘8 i? 
V 
output voltage or Vy | Io. =4mA 0.17] 0.26 0.33 0.4 
on ere - 15 ae a aa a ae cy A 
a Input leakage Current | Vin=Vog or GND Voc or GND 
Quiescent Supply Vin=Vec or GND 
Current lout = OvA 


Electrical Characteristics for HCT 


SYMBOL PARAMETER 


| Tye25°C | Tye25°C GD74HCT20 | GD54HCT20 


TEST CONDITION UNIT 


HIGH level input 


< 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Input leakage Current Vin=Vcecor GND 55} | 


Quiescent Supply Vin=Vec or GND 
Current lout = OvA 
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GD54/74HC20, GD54/74HCT20 


AC Characteristics for HC: t,=t,=6ns C_=50pF 


| Voc T,=25°C GD74HC 20 | GD54HC20 | 
SYMBOL 


[man wax. | 
teLH/ 130 
26 
tou 23 
| bun/ 
trae 


SYMBOL PARAMETER 
teiy/ Propagation delay time 
tren/ 

t Output transition time 

’ THLE 


_ PARAMETER 


Propagation delay time 
nA, nB, nC, nD to nY 


85 


Output transition time 


AC Waveform 


nA,nB nC nD 
INPUT 


nY OUTPUT 


Fig. 3 Waveforms showing the input (nA, nB, 
nC, nD) to output (NY) propagation delays and 
the output transition times. 


Note to AC waveform | 
(1) HC : Vy=50%, V,=GND to Vec 
HCT: Vy=1.3V; V,=GND to 3V. 
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GD54/74HC21, GD54/74HCT21 


DUAL 4-INPUT AND GATES 


Gerieral Description 


These devices are identical in sina to the 
54/74LS 21. They contain two independent 
4-input AND gates. These devices are characteriz- 
ed for operation over wide temperature ranges to 
meet industry and military specifications. 


Features 


Low Power consumption characteristic of CMOS 

devices | 

Output drive capability: 10 LS TTL Loads Min. 

Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 20uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Symbol and Diagram 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Function Table 


Co 


H=HIGH Voltage level 
L=LOW Voltage level 
X=don't care 


Fig. 1 Logic symbol Fig. 2 Logic diagram (one gate) 


GD54/74HC21, GD54/74HCT21 


Absolute Maximum Ratings 


[Vee | De Suppywotage | 
lox | DC input or output dode curent | for Vi<-06 or VOVegtO5V 
Tp | 0 output source or sink curent | for —O.6VVg<Veot 0.5 
Teg | OC Veg orGnDewrent | 
[Ton | Storage temperate eng] 


Power dissipation per package satan Minott! 
: P per Packs? derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 
| CHARACTERISTIC 
Supply-Voltage Range V,~: GD54/74HC Types 
. GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types . 
GD54 Types 


LIMITS 
UNITS 


ie 


+85 ; 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
~ at 4.5V 

at 6V 
GD54/74HCT Types at 4.5V 
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GD54/74HC21, GD54/74HCT21 


DC Electrical Characteristics for HC 


SYMBOL] PARAMETER TEST CONDITION | Vg Re ne 


HIGH level input 
Voltage 


LOW level 


input voltage 


output voltage 


HIGH level Vin=Vin | | | | . | 
Vou 
_ | output voltage orVin | lon=—4mA epestesy pes] [Ey 
lon= —5.2mA 5.48 5.34 5.2 
m= foe 3] | UB EBL 
Voi 
ee [sem [esfeslssl [ss] ex] 
lol =5.2mA 0.15] 0.26 0.33 0.4 
se | Yiv=Voc or GND | 


Quiescent Supply _ or GND 
Current lout = O#A 


DC Electrical Characteristics for HCT 


= 1 HCT 21 
SYMBOL PARAMETER TEST CONDITIO Vcc | Tan25ec died | Tansee [a7aHore usmle UNIT 
™) | sam, [ rv. | wax, | win. | ax. | an, [war 


HIGH level input 
. V 
Voltage ; 


LOW level 


input voltage 


HIGH level 


output voltage 


LOW level 
output voltage 


[Inout leakage Curent] V=VocorGno_| ss | | fos | [10 | | 10 


Quiescent Supply Vin=Vcc or GND 
Current lout = OvA 
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GD54/74HC21, GD54/74HCT21 


AC Characteristics for HC: t,=t,=6ns C,=50pF 


| Vec T,=25°C —'| GD74HC21 | GD54HC21. 
SYMBOL PARAMETER - 
2.0 


teLH/ Propagation delay time ‘ 5 
an nA, nB, nC. nDto nY | ae 


trun/ 


Output transition time 
tra 


AC Characteristics for HCT: t,=t,=6ns C_=50pF | 


Cc 
SYMBOL PARAMETER 
toi H/ Propagation delay time 
ton. nA, nB, nC, nD to nY 
| ; | 
Output transition time 
trae 


AC Waveform 


nA, nB, nc, 
nD INPUT . 


nY OUTPUT 


Fig. 3 Waveforms showing the input (nA, nB, 
nC, nD) to output (nY) propagation delays an 
the output transition times. 


Note to AC waveform 
(1) HC : Vy=50%, V,=GND to Voc 
HCT: Vu=1.3V; V,=GND to 3V 
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GD54/74HC27, GD54/74HCT27 


TRIPLE 3-INPUT NOR GATES 


General Description 


These devices are identical in pinout to the 
54/74LS 27. They contain three independent 
3-input NOR gates. These devices are characteriz- 
ed for operation over wide temperature ranges to 
meet industry and military specifications. 


Features 


Low Power consumption characteristic of CMOS 

devices 

Output drive capability: 10 LS TTL Loads Min. 

Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 20uvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Symbol and Diagram 


Fig. 1 Logic symbol 


Fig. 2 Logic diagram (one gate) 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J._: Ceramic Dual in Line Package 
Suffix-D : Small Outline Package 


Function Table 


pom [8 foe [oy 


. : 
X H 
H X 


H=HIGH Voltage level 
L=LOW Voltage level 
X=don't care 


Cee a 


xx Ir 
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GD54/74HC27, GD54/74HCT27 


Absolute Maximum Ratings 


[Veg | OO Suppyvotage | 
[tee | BC input or output ode current | for V<=0.5 or VPVGg#OSV 
Tig) 0 outat source or sink curent | for -O.5VCVGCVan 40.5 
Thee Veg orn ewrent 
[tre Storage temperate enge——[ 


p Heine k above +70°C: 
same da kc aaa derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


; CHARACTERISTIC 
Supply-Voltage Range V,-~: GD54/74HC Types 
. GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


LIMITS 
UNITS 
ay eee 


+85 5 ; 


Input Rise and Fall times t,, t: GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC27, GD54/74HCT27 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


Ta=25°C GD74HC27 | GD54HC27 | 
6 [am [ow ws [ne 


V 


TEST CONDITION 


Voltage 


0.3 
0.9 
1.2 


LOW level 


input voltage 


HIGH level lon= — 20yuA ; : 
: V 
output voltage lon= —4mA 3.98} 4.3 3.84 ced 
lon= —5.2mA 5.48) 5.2 5.34 5.2 


LOW level 


lop=4mA 0.17] 0.26 0.33 0.4 
lol =5.2mA — 15 rk ae ae os 
—. Input leakage Current) Vij=Voc or GND 


Quiescent Supply Vin=Vec or GND 
Current lout = OvA 


DC Electrical Characteristics for HCT 


output voltage 


Ta=25°C GD74HCT 27 | GDS4HCT27 


Voc 
ew [ve Jw [nT [ ene 


TEST CONDITION UNIT 


LOW level 


input voltage 


HIGH level 
output voltage 


lon= Y, 
Favewana | «0 [ooo [sa | [oer] [ar 
Ptonzoa [as] | for] for] [or 
secs ts evr oat fom 
otecen Geeil wacteroo [se | er] [| ol 


Quiescent et wae are Vin=Vec or GND 
Current lout= OA 
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LOW level 
output voltage 


GD54/74HC27, GD54/74HCT27 


Characteristics for HC: t,=t,=6ns C_=5OpF 


‘ T,=25°C GD74HC27 | GD54HC27 
ee ae ra cocoa 
| 115 pe 
teLH/ Propagation delay time j - 
toute nA, nB, nC to nY 15 
’ , 75 110 
/ 
ick Output transition time ; 15 22 
tra 13 19 


rai ae | Ty=25°C GD74HCT27 | GD54HCT27 
SYMBOL 
ve [we [| we [| 
toLH/ Propagation delay time 
toHL nA, nB, nC to nY 


trLH/ . oo 
Output transition time 
GH 


AC Waveform | 


nA,nB nC INPUT 


nY OUTPUT 


Fig. 3 Waveforms showing the input (nA, nB, 
nC) to output (nY) propagation delays and the 
output transition times. 


Note to AC waveform 
(1) HC : Vy=50%, V,=GND to Vcc 
HCT: Vy=1.3V: V,=GND to 3V. 
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GD54/74HC30, GD54/74HCT30 
8-INPUT NAND GATE 


General Description 


These devices are identical in pinout to the Pin Configuration 
94/74LS30. They contain a single 8-input NAND 
gate. These devices are characterized for operation 
over wide temperature ranges to meet industry and 
military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 
e Output drive capability: 10 LS TTL Loads Min. 
e Operating speed superior to LS TTL 
e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 


° Low input current: 1A Max Suffix-Blank : Plastic Dual In Line Package 
. ; Suffix-J : Ceramic Dual In Line Package 
e Low quiescent current: 20uA Max. (74HC) Suffix-D  : Small Outline Package 
e High noise immunity characteristic of CMOS 
e Diode protection on all inputs 
Logic Symbol and Diagram | Function Table 


‘ INPUTS. OUTPUT 


Aleic[olelriajH] ov 


X 


L 
X 
x 
X 
X 
x 
x 
x 


IT <x<rxK KK xX 
I <rxKM«K KKK 
I ~-K-M-K KKK 
Pe ata Ss. ees 


x 
a 


H=HIGH voltage level 
L=LOW voltage level 
Fig. 1 Logic symbol Fig. 2 Logic diagram X=don't care 
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GD54/74HC30, GD54/74HCT30 


Absolute Maximum Ratings 


a 
[06 Ves orGNDcwrent fT 
[storage temperature range 


fein ae above +70°C: 
Power dissipation per package derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


LIMITS 
CHARACTERISTIC a UNITS 
Supply-Voltage Range V.,: GD54/74HC Types V 
, GD54/74HCT Types 5. : 7 


DC Input or Output Voltage V,, Vo V 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC30, GD54/74HCT30 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


Vec Ta=25°C GD74HC30 | GD54HC30 
fo [ve [fo Pw [os [wr 


. — we V 
6.0 4.2 4.2 


4.5 4.4 4.5 4.4 


TEST CONDITION UNIT 


Voltage 


LOW level 


input voltage 


HIGH level 


6.0 5.9 6.0 5.9 5.9. V 
output voltage lon=—4mA 3.98} 4.3 3.84 3.7 
lon= —5.2mA 5.48; 5.2 5.34 5.2 
LOW level Vin=Vin | lo, =20pA 4. me 
6.0 V 


output voltage 


oe 1 
1 0.1 
or Vit loL=4mA 0.17| 0.26 0.33 0.4 
—e 2mA _ 15 ra a one aa a ra 4 
~~ Input leakage Current | Vv=Voc or GND | or GND 


Quiescent Supply Vin=Vec or GND 46 
Current lout = OA 


DC Electrical Characteristics for HCT 


Ta=25°C GD7 4HCT30 | GDS4HCT30 | | 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Input leakage Current Vin=Vccor GND 


Quiescent Supply Vin=Voc or GND 
Current lout = OvA 
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GD54/74HC30, GD54174HCT30 


AC Characteristics for HC: t,=t=6ns C, =50 pF 


SYMBOL PARAMETER 
tou/ Propagation delay time 
ten A, B, C, D, E, F,G, Hto Y 


trun/ —— 
Output transition time 
trae 


Ty=25°C GD74HCT30 | GD54HCT30 
SYMBOL PARAMETER awe 


teLH/ Propagation delay time 


tout A, B, C, D, E, F,G,Hto Y 


trun/ 
Output transition time 
trae 


AC Waveform 


A.B.C.D.E.F.G. 
H INPUT 


Y OUTPUT 


Fig. 3 Waveforms showing the input (A,B, 
C,D,E,F,G,H) to output (Y) propagation 
delays and the output transition times. 


Note to AC waveform 
(1) HC : Vy=50%, V,=GND to Voc 
HCT: Vy=1.3V; V,=GND to 3V. 
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GD54/74HC32, GD54/74HCT32 
QUAD 2-INPUT OR GATES 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS32. They contain four independent 2-input 
OR gates. These devices are characterized for 
operation over wide temperature ranges to meet in- 
dustry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

¢ Output drive capability: 10 LS TTL Loads Min. 

¢ Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 


for HCT 4.5 to 5.5 volts Suffix-Blank : Plastic Dual In Line Package 


e Low input current: 14A Max. Suffix-J _ : Ceramic Dual In Line Package 
e Low quiescent current: 20uA Max. (74HC) Suffix-D —: Small Outline Package 

e¢ High noise immunity characteristic of CMOS 

e Diode protection on all inputs 

Logic Symbol and Diagram Function Table 


INPUTS OUTPUT 
L 
H 
H 
H 


H=HIGH voltage level 
L=LOW voltage level 


Fig. 1 Logic symbol Fig. 2 Logic diagram (one gate) 
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GD54/74HC32, GD54/74HCT32 


DC Voc or GND current 
Storage temperature range 


Power dissipation per package 


lec 
Tat 
At distance 1/16+1/32 in. 
| . from case 
Te Lead temperature for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Recommended Operating Conditions 


CHARACTERISTIC 


Supply-Voltage Range V.~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output. Voltage V,, Vo 


Operating ‘Temperature T,: GD74 Types 
| GD54 Types 


input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 

at 6V 
GD54/74HCT Types at 4.5V 
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GD54174HC32, GD54/74HCT32 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 
Vin 


Ta=25°C GD74HC32 | GD54HC32 


‘TEST CONDITION UNIT 


Voltage 


LOW level 


input voltage 


20 | 1.9 | 2.0 1.9 gQ 
HIGH level 45 | 4.4 | 4.5 4.4 
6.0 | 5.9 | 6.0 5.9 5.9 V 
lon=—4mA 3.98| 4.3 3.84 3.7 
lon= —5.2mA 5.48| 5.2 5.34 5.2 
2.0 0.1 
= 4.5 0.1 
6.0 1. 0.1 V 
0.17] 0.26 0.33 0.4 
0.15] 0.26 0.33 0.4 
| ft for fof fo [ua | 


output voltage 


LOW level 


output voltage 


Input leakage Current Vin=Vcc or GND 


Quiescent Supply Vin=Vcc or GND 
Current lout = OA 


DC Electrical Characteristics for HCT 


SYMBOL PARAMETER TEST CONDITION — 
HIGH level input 
V 
Voltage 


Ta=25°C GD74HCT 32 | GDS4HCT32 


cc : 
ome [ve J [ we ee [sw [oc 


Ea 


LOW level 


input voltage 


HIGH level 
output voltage 


V LOW level 
output voltage 
| 


| 
| 
O 
O 


Quiescent Supply Vin=Vec or GND 
Current lout = OA 


H 

L 
H 
L 

Cc 
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GD54174HC32, GD54/74HCT32 


Characteristics for HC: t,=t,=6ns C_=50 pF 


| Voc - T,=25°C GD74HC32 | GD54HC32 
SYMBOL PARAMETER 
|e Franc Tove, oan [ mn Tn Tax, | 
touH/ 
teHL 


2.0 90 1 ; : 1 
4.5 18 

trun/ 

tra 


Propagation delay time 
nA, nB to nY 


Output transition time 


Vx T,225°C GD74HCT32 | GD74HCT32 
SYMBOL PARAMETER 
[ran [ve [owax. [ wn. [oax. [aa [eax | 


toLH/ Propagation delay time 
tout nA, nB, to nY 


Output transition time 


AC Waveform 


nA, nB INPUT 


nY OUTPUT 


‘THL® 


Fig. 3 Waveforms showing the input (nA, nB) 


to output (nY) propagation delays and the | 
output transition times. mole 10:AL waverorm 
(1) HC : Vy=50%. V.=GND to Voc 


SSE I A EE DO NS BAFTA SIND NEE NESE SS TS CE SAS NS I IE SIS TE SS a TF SES 
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GD54/74HC34, GD54/74HCT34 


HEX BUFFERS 


General Description 


These devices are identical in pinout to the 
54/74LS34. They contain six independent noninver- 
ting buffers. Especially, the HCT 34 can be used 
for interfacing between TTL and NMOS compon- 
ents and standard CMOS devices. These device: 
s are characterized for operation over wide temp- 
erature ranges to meet industry and military spec- 
ifications. 


Features 


¢ Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 20uvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Diagram 


1A 1¥ 

| 2 
A 

a 2 2Y : 
3A 

5 = 6 
4A 

‘ 4y : 
5A 5Y 

11 10 
6A Y 

13 oY 12 


Fig. 1 Logic Diagram 


-[nror | oureuT 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Smail Outline Package 


Function Table 


ny 
H H ; 
L L 


H= HIGH voltage level 
L= LOW voltage level 


SS SS a a A SL SS I 
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GD54/74HC34, GD54/74HCT34 


Absolute Maximum Ratings 


SYMBOL PARAMETER CONDITIONS | MIN. 
a? DC input or output diode current for V.<—0.5 or V>Ve, + 0.5V Pe 


a DC output source or sink current for —0.5V<V_<Voc, + 0.5V 


[DC Veg or GND ourent | 
[Tae | Storage temperaturerange | 
Recommended Operating Conditions 


Power dissipation per package above +70 © 
oe ial aie derate linearly with 8mW/K 
At distance 1/16+1/32 in. 
CHARACTERISTIC 
Supply-Voltage Range Vo~: GD54/74HC Types 
GD54/74HCT Types 


from case 
DC input or Output Voltage V,, Vo 


for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


4-68 


GD54/74HC34, GD54/74HCT34 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


TEST CONDITION 


Voltage 


LOW level 


input voltage 


HIGH level 


output voltage 


Seals al eT 

lon= —5.2mA 5.48] 5.2 5.34 5.2 

or Vip lop=4mA 0.17| 0.26 0.33 0.4 
Sei ee 


a Input leakage Current} Viy=Vcc or GND 

Q | Vin= 

uiescent Supply IN =Vcc or GND 20 40 
Current. lout= OHA 


Electrical Characteristics for HCT 


LOW level 


output voltage 


Ta=25°C GD74HCT 34 | GD54HCT 34 


an [| we [|e [| 


TEST CONDITIO UNIT 


HIGH level input 


Voltage 
LOW level 
input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Quiescent Supply Vin=Vec or GND 
Current lout = OvA 
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GD54/74H34, GD54/74HCT34 


AC Characteristics for HC: t,=t;=6ns C,=50 pF 


SYMBOL PARAMETER Ta=25°C GD74HC34 | GD54HC34 
(V) 


Propagation Delay Time 
nA to nY 


Output Transition Time 


ai menece 
Voo 
pmmoe| remeron ap Fi ff fe fae | 


Propagation Delay Time 
nA to nY 


Output Transition Time 


AC Waveform 


nA INPUT 


nY OUTPUT 


Fig. 3 Waveforms showing the input (nA) 

to output (nY) propagation. delays and the 

output transition times. | Note to AC waveform 

(1) HC : Vy=50%, V=GND to Voc 
HCT: Vw=1.3V; Vi=GND to 3V. 


ne ma TT rr 
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GD54/74HC42, GD54/74HCT42 
1-OF-10 DECODER 


General Description 
These devices are identical in pinout to the Pin Configuration 
54/74LS42. Data on the 4 input pins select one of 
the 10 outputs corresponding to the value of the 
BCD number on the inputs. An output will go low 
when selected, otherwise it remains high. If the in- 
put data is not a valid BCD number, i.e., a hex- 
adecimal equivalent greater than 9, all outputs will 
remain high. These devices are characterized for 
operation over wide temperature ranges to meet in- 
dustry and military specifications 


Features 
e Low Power consumption characteristic of CMOS 

devices 7 Suffix-Blank : Plastic Dual In Line Package _ 
e Output drive capability: 10 LS TTL Loads Min. Suffix-J - Ceramic Dual In Line Package 


& Operating speed superior to LS TTL Suffix-D : Small Outline Package 
Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5: volts 
Low input current: 1A Max. 
Low quiescent current: 804A Max. (74HC) 
High noise immunity characteristic of CMOS 
Diode protection on all inputs 


Function Table 


INPUTS OUTPUTS 


toca Cree. Sart cere 
2aree te ater core 
et ae F crore LF ite 2 slre 
Teta fee Sessa Fes 
S235 S22 Dare riz 


Becker Lit apes Lc 
noe oe 2 Leese Lex 
bee fe Irrmx rie 
Sahat 2st face res 
Shit Cat Zire Taz 
ete dekh Wet Brit Fee 
A ee id a Se es a ae Oe ee ee ae ae 
bBhoia.f Lar feast LL 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 


H=HIGH voltage level 
L=LOW voltage level 


ee en LS 
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GD54/74HC42, GD54/74HCT42 


Absolute Maximum Ratings 


im 
a 
Teo; [ma 


ae above +70°C: 
POE HISSI ANON Det Package derate linearly with 8mMW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


LIMITS 


DC Input or Output Voltage V,, V, 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 
GD54/74HCT Types at 4.5V 


Logic Diagram 


Ao 


Fig. 1 Logic diagram 
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GD54/74HC42, GD54/74HCT42 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER TEST CONDITION 


HIGH level input 
Voltage 


LOW level 


input voltage 


HIGH level 


output voltage lon= —4mA 3.98] 4.3 3.84 
lon= —5.2mA 5.48} 5.2 5.34 
output voltage or Vip lop =4mA 0.17] 0.26 
lol =5.2mA -_ 15] 0.26 


Input leakage Current} Viy=Vcc or GND 


Quiescent Supply Vin=Vcc or GND 
Current lout= OHA 


| Tyeesec | | Tyeesec | GD74HCT42 | GDS54HCT42 | | yiy 


HIGH level input 


Voltage 


LOW level . 


input voltage 


HIGH level 


output voltage 


LOW level 
output voltage 


Quiescent Supply Vin=Vec or GND 
Current lout= OvA 
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GD54/74HC42, GD54/74HCT42 


Characteristics for HC: t,=t=6ns CL=50pF 


V, T,=25°C GD74HC42 | GD54HC42 
SYMBOL PARAMETER ae UNIT 
ve. | wax. | ma. | Max. | wan. | MAK, 
touH/ 
toe 


65 150 190 
| tres 
trae 


s e - = = 
SYMBOL PARAMETER 
teLH/ Propagation delay time 
tou An to Yn . 


Output transition time 


Propagation delay time 
An to Yn 


Output transition time 


AC Waveforms 


An INPUT 


Yn OUTPUT 


Fig. 3 Waveforms showing the input (An) 

to output (Yn) propagation delays and the 

output transition times. Note to AC waveforms 

(1) HC : Vy=50%, V=GND to Voc 
HCT: Vy=1.3V: V,=GND to 3V. 


4-74 


GD54/74HC51, GD54/74HCT5S1 
DUAL AND-OR-INVERT GATES 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS51. They contain one 2-wide 2-input & one 
2-wide 3-input AND-OR-INVERT gates. These 
devices are characterized for operation over wide 
temperature ranges to meet industry and military 
specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

¢ Operating speed superior to LS TTL 


Wide operating voltage range: for HC 2 to 6 volts : 
Suffix-Blank : Plastic Dual In Line Package 

for HCT 4.5 to 5.5 volts Suffix-J : Ceramic Dual In Line Package 

Suffix-D : Small Outline Package 


Low input current: 1A Max. 

Low quiescent current: 20uA Max. (74HC) 
High noise immunity characteristic of CMOS 
Diode protection on all inputs 


Logic Symbol Function Table 


ae 


N*=1A-1B-1C or 2A:2B 


M*=1D-1E-1F or 2C-:2D 
1¥=1A:1B-10+1D-1E-1F 
2Y=2A-2B+2C 2D 


Fig. 1 Logic symbol 
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GD54/74HC51, GD54/74HCT51 


SYMBOL PARAMETER CONDITIONS 
DC Supply voltage re 


DC input or output diode current for V;<—0.5 or Vi>Vo, +0.5V 
DC output source or sink current for —O0.5V<Vo<Vo_ +0.5V 


3 
> 


Absolute Maximum Ratings 


Storage temperature range 
a es aces above +70°C: 


° 
‘@) 


Power dissipation per package derate linearly with 8mMW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions | 


a LIMITS 
CHARACTERISTIC 
Supply-Voltage Range V,,~: GD54/74HC Types V 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo Voc 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC51, GD54/74HCT51 


DC Electrical Characteristics for HC 


SYMBOL 


PARAMETER TEST CONDITION 


HIGH level input 


Voltage 


LOW level 


input voltage: 


HIGH level 


output voltage 


— jon-aon) 8] | | | | 
or Vit lon= —4mA 3.98} 4.3 3.84 of 
lon=—5.2mA 5.48| 5.2 5.34 app 
lop =20yA i 0.4 i 
6.0 ; 0.1 0.1 
lop =4mA 0.17| 0.26 0.33 0.4 
lol =5.2mA 0.15] 0.26 0.33 0.4 


| ne panera res Vin=Vcoc or GND 20 uA 
Current lout= OHA 


DC Electrical Characteristics for HCT 


LOW level 


output voltage 


= ° T 
Ta=25°C GD74HCT51 | GD54HCT 51 UNIT 


LOW level 


input voltage 


HIGH level 


output voitage 


LOW level 
output voltage 


Quiescent — Vin=Vec or GND 
Current lout = OwA 
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GD54/74HC51, GD54/74HCT51 


AC Characteristics for HC: t.=t=6ns C,=50pF 


SYMBOL PARAMETER 


Propagation delay time 
Any Input to nY 


7 [io [| we | we | 


Output transition time 


AC Characteristics for HCT: t,=t,=6ns C, =50pF 


ras |r. [| ws [ae [in 


Propagation delay time 
Any Input to nY 


Output transition time 


AC Waveform 


Any INPUT 


nY OUTPUT 


Fig. 3 Waveforms showing the (Any Input) 

to output (nY) propagation delays and the 

output transition times. Note to AC waveform 

(1) HC : Vu =50%, Vi=GND to Vec 
HCT: Vw=1.3V; V;=GND to 3V. 


i 
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GD54/74HC58, GD54/74HCT58 
DUAL AND-OR GATES 


General Description 
These devices are identical in pinout to the Pin Configuration 


54/74LS58. They contain one 2-wide 2-input & one 
_ 2-wide 3-input AND-OR gates. These devices 


are characterized for operation over wide 
temperature ranges to meet industry and military 
specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices | 
_@ Qutput drive capability: 10 LS TTL Loads Min. 


¢ Operating speed superior to LS TTL 
¢ Wide operating voltage range: for HC 2 to 6 volts Suffix-Blank : Plastic Dual In Line Package 
for HCT 4.5 to 5.5 volts Suffix-J_  : Ceramic Dual In Line Package 


Low quiescent current: 20uA Max. (74HC) 
High noise immunity characteristic of CMOS 
Diode protection on all inputs. 


Logic Symbol Function Table 


INPUTS OUTPUT 
ny 


a 


N*=1A-1B-1C or 2A:2B 
M* =1D-1E-1F or 2C:2D 
1¥=1A°1B-1C+1D-1E-°1F 
2Y=2A:2B+2C:2D 


ah ont 


=-O0 OAN- 


wah oh 


Fig. 1 Logic Symbol 


—GD54/74HC58, GD54/74HCT58 


Absolute Maximum Ratings 


Cevweot | Paraweven——~=C*dT~SSCS~*~CoNS sd 
06 Supp votage Ci SSCSC~‘idiC 

06 input or output dode curent | torvcosovpytosy | _ 

06 output source or sink curent | for -O.5VeVgVegtosv |_| 

a 

—- 


Power dissipation per k above +70°C: 
ee derate linearly with 8mMW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


CHARACTERISTIC 
Supply-Voltage Range V,-: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


LIMITS 
UNITS 


be 


+85 ; 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC58, GD54/74HCT58 


DC Electrical Characteristics for HC 


SYMBOL| PARAMETER V | Th=25°C | GD74HCS58 | GDS4HCS8 | ayy 


HIGH level input 
Voltage 


LOW level 


input voltage 


2.0 
LOW level VIN =Vin loL= 20yuA 4.5 
6.0 


output voltage or Vi lol =4mA 0.17] 0.26 
loL=5.2mA 0.15] 0.26 


Input leakage Current Vin=Vcc or GND 


Quiescent Supply Vin=Vcc or GND 
Current lout = OHA 
DC Electrical Characteristics for HCT 


PARAMETER 
Sw HIGH level input 
Vin 


HIGH level 
V, 
output voltage lon= —4mA 
loH =—-5.2mA 


ViH 
IL 
OH 
OL 

loc 


TEST CONDITIO 


Voltage 


LOW level 


input voltage 


van [iornatw [as fea [os | [oe | [ow 
wu Plwenemn [8 [aoe [ea | [eee] [ar 
van xeon fas] | fer] [or] 
we [imam [5 | [ovr] eas] [oso 
Se ee 


Quiescent Supply Vin=Vec or GND 
Current lout = OvA 


HIGH level 
output voltage 


LOW level 
output voltage 
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GD54/74HC58, GD54/74HCT58 


Characteristics for HC: t,=t,=6ns C,=50pF 


T,=25°C GD74HC58 | GD54HC58 
SYMBOL PARAMETER ~ ied UNIT 


toiy/ Propagation delay time 

tou Any Input to nY 

tron/ a 
7 Output transition time 

try 


SYMBOL PARAMETER 
touy/ Propagation delay time 
ton Any Input to nY 
trin/ 

Output transition time 
trae 


AC Waveform 


Any INPUT 


ny OUTPUT 


Fig. 2 Waveforms showing the (Any Input) 


to output (nY) propagation delays and the 
output transition times. 


Note to AC waveform 
(1) HC : Vy=50%, V,=GND to Voc 
HCT: Vy=1.3V; V;=GND to 3V. 
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GD54/74HC73, GD54/74HCT73 
DUAL J-K FLIP-FLOPS WITH CLEAR 


General Description 


These devices are identical in pinout to the 
54/74LS73. These flip-flops are edge sensitive to 
the clock input and change state on the negative go- 
ing transition of the clock pulse. Each flip-flop has 
independent J, K, Clock, and Clear inputs and Q and 
Q outputs, Clear is independent of the clock and ac- 
complished by a Low level on the input. These 
devices are characterized for operation over wide 
temperature ranges to meet industry and military 
specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. , 

Low quiescent current: 40uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Symbol 


Fig. 1 Logic Symbol 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Function Table 


OPERATING MODE 
L 
q 
L 
H 
q 


load “1” (set) 
hold “no change”’ 


ic 
asynchronous reset 
toggle 
load ‘‘O”’ (reset) 


HIGH voltage level 

HIGH voltage level one set-up time prior to the LOW-to-HIGH 
CLK transition 

LOW voltage level 

LOW voltage level one set-up time prior to the LOW-to-HIGH 
CLK transition 

lower case letters indicate the state of the referenced output 
one set-up time prior to the LOW-to-HIGH CLK transition 
don't care 

HIGH-to-LOW CLK transition 


= 
a 


rn 
i it 


re) 
ul} 


x< 
i ol 
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GD54/74HC73, GD54/74HCT73 


Absolute Maximum Ratings 


- SYMBOL PARAMETER 


Vec DC Supply voltage 


DC input or output diode current 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Recommended Operating Conditions . 


CHARACTERISTIC 


Supply-Voltage Range V,,: GD54/74HC Types 
GD54/74HCT Types 


LIMITS 
UNITS 
i ot 


Operating Temperature T,: GD74 Types +85 °C 
GD54 Types +125 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


: ; ys 
>< >< 
Be), BK 
1—p—F > I 
ox xX 
) »>K SD Pa Ss otf >—s 
pO he PPP 
oR 
=—De bebe: 


Fig. 2 Logic diagram (one flip-flop) 
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GD54/74HC73, GD54/74HCT73 


DC Electrical Characteristics for HC 


HIGH level input 
Voltage 


LOW level 


input voltage : 


HIGH level 


Vin=Vin | lon=—20pnA | 4. . . 4. 
6.0 | 5.9 | 6.0 5.9 5.9 
| output voltage orVit | lon=—4mA 3.98] 4.3 3.84 3.7 
lon= —5.2mA 5.48] 5.2 5.34 5.2. 
20 0.1 0.1 
Vin=Vin loL=20yA 4.5 0.1 0.1 
6.0 0.1 0.1 
orVin | lop =4mA 0.17] 0.26 0.33 0.4 
lol =5.2mA 0.15} 0.26 0.33 0.4 
[xt | input eakege Curent] vn=Voc or GND Pp fof fro [mn 


Quiescent Supply Vin=Vcc or GND A 
se Current lout = OA . 


DC Electrical Characteristics for HCT 


LOW level 


< 


output voltage 


LOW level 


input voltage 


owe fornfernonfes ter [ot [eel [el |, 
= oma [as [aveles | [see] [or] 
ne Ct fet fet fel, 


output voltage 


Quiescent Supply Vin=Vcc or GND 
loc Current lout = OwA 
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GD54/74HC73, GD54/74HCT73 


Timing Requirements for HC: t=t;=6ns C,=50 pF 


T,=25°C GD74HC73 | GD54HC73 
SYMBOL PARAMETER Vec UNIT 
2.0 


Pulse width 


LK 
: 100 
Data to CLK 4.5 10 18 20 
6.0 8 16 18 
2.0 
Recovery time CLR to CLK 4.5 
6.0 


CLK to Data 


Ta=25°C GD74HC73 | GD54HC73 UNIT 
eee eee ees 


Maximum clock 
Pulse frequency 


Propagation Delay time 
NCLK to nQ 


Propagation Delay time 


nCLK to nQ 


Propagation Delay time 
nCLR to nQ, nQ 


Output Transition time 


4-86 


GD54/74HC73, sosaranerr3 


Timing eguerente for HCT : t,=t;=6ns C,=50 pF 


ry roy a Parcs at te 
7 


AC Characteristics for HCT : t,=t;=6ns C, =50 pF 


Ta=25°C GD74HCT73 | GD54HCT73 UNIT 
v)_[ wan. [ rv. [max [wan wax [ran [Mx 


Maximum clock 
Pulse frequency 


Propagation Delay time 
nCLK to nQ 


Propagation Delay time 
nCLK to nQ 


Propagation Delay time 
nCLR to nQ, nQ 


Output Transition time 


eS aa 


GD54/74HC73, GD54/74HCT73 


AC Waveforms 


nJ, nk INPUT 


Fig. 3 Waveforms showing the clock (nCLK) 
to output (nQ, nQ) propagation delays, the 
clock pulse width, the J and K to nCLK set- 
up and hold times, the output transition times 


and the maximum clock pulse frequency. 
eae Note to Fig. 3 
THe shaded areas indicate when the input is 
permitted to change for predictable output per- 


nQ OUTPUT 
formance. 


Fig. 4 Waveforms showing the clear (nCLR) 
input to ouput (nQ, nQ) propagation delays and 
| the clear pulse width. 


Note to AC waveforms 
(1) HC : V,,=50%: V,=GND to Vg. 
HCT: V,,=1.3V: V,=GND to 3V. 
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GD54/74HC74, GD54/74HCT74 
DUAL D-TYPE FLIP-FLOPS WITH PRESET & CLEAR 


General Description 


These devices are identical in pinout to the 
54/74LS74. They consist of two D-type flip-flops 
with individual preset, clear, and clock inputs. Infor- 
mation at a D-input is transferred to the correspon- 
ding Q output on the next positive going edge of the 
clock input. Both Q and Q outputs are available 
from each flip-flop. The preset & clear inputs are 
asynchronous. These devices are characterized for 
operation over wide temperature ranges to meet in- 
dustry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 40uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Diagram 


Fig. 1 Logic diagram 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 


Suffix-J : Ceramic Dual In Line Package 


Suffix-D : Small Outline Package 


Function Table 


INPUTS OUTPUTS 


FR [err] cuc]-0 fro |e 
aE 
H L x x L H 
L L Xx X H H 


INPUTS OUTPUTS 


[aR [etr]cuK] 3] Ones [Gave 


T PE L H 
ft |H H L 


HIGH voltage level 
- LOW voltage level 
don't care 
LOW-to-HIGH CLK transition 


Oo? xFrFrt 


n+1 
transition 


state after the next LOW-to-HIGH CLK 


4-89 


GD54/74HC74, GD54/74HCT74 


Absolute Maximum Ratings 


a 
a 
[storage temperature ange 


a above +70°C: 
Power dissipation per package derate linearly with 8mW/K 


At distance 1/16+ 1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


a on 
Supply-Voltage Range V,-: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic diagram 


VV VY 
yy 

° x 

8 
% 
ALK 

5 

vy, 


Fig. 2 Logic diagram (one flip-flop) 
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GD54/74HC74, GD54/74HCT74 


DC Electrical Characteristics for HC 


PARAMETER Veo unit 
™_| min. | rye. | max. | win [ Max. | man. | Max. 


HIGH level input 2.0 1.5 
Vin 4.5 3.15 V 
Voltage 6.0 4.2 
LOW level 2.0 0.3 0.3 
Vit 4.5 0.9 0.9 V 
input voltage 6.0 1.2 1.2 
20 | 1.9 | 2.0 1.9 1.9 
HIGH level lon= — 20uA 7 5 4.4 7 = 4.4 
Vou 5.9 V 
output voltage ‘lon™ —4mA 3.98| 4.3 a 84 3.7 
lon= —5.2mA 5.48| 5.2 a 5.2 
Voi V 


output voltage 


lop =4mA 0.17} 0.26 0.33 0.4 
lol =5.2mA - at ner 4 
tl | Input leakage Current] Viy=Vcoc or GND 


Quiescent Supply Vin=Vec or GND 
ce Current 1 Noyt = OnA 


DC Electrical Characteristics for HCT 


=25° 174 4HCT 74 
Ta=25°C GD74HCT74 | GD54HC aa 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW ievel 
output voltage 
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GD54/74HC74, GD54/74HCT74 


Timing Requirements for HC: t,=t,=6ns C,=50 pF 
y a 


PR or CLR (low) 
CLK 
(high or low) 


SYMBO 


Data before CLK tf 


Data after CLK f 


AC Characteristics for HC: t,=t,=6ns C, =50 pF 


C | 
SYMBOL PARAMETER UNIT 


Maximum Clock 
Pulse Frequency 


Propagation Delay Time 
nCLK to nQ, nQ 


Propagation Delay Time 
nPR to nQ, nQ 


Propagation Delay Time 
nCLR to nQ, nQ 


Output Transition Time 


4-92 


GD54/74HC74, GD54/74HCT74 


Timing Requirements for HCT : t,=t,=6ns C,=50 pF 


PR or CLR (low) 


Pulse width 
CLK 
(high or low) 


Data before CLK ft 


Data after CLK tf 


AC Characteristics for HCT: t,=t,=6ns C,=50 pF 


Cc 
SounOL oAeCTER Veo Ta=25°C GD74HCT74 | GD54HCT74 | 


(w)_| min. | TP. | max. | wan. | Max. | MIN. | MAX. 


Maximum Clock 
Pulse Frequency 


Propagation Delay Time 
nCLK to nQ,nQ 


Propagation Delay Time 
nPR to nQ, nQ 


Propagation Delay Time 
nCLR to nQ, nQ 


Output Transition Time 
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GD54/74HC74, GD54/74HCT74 


AC Waveform 


nO INPUT 


nPR INPUT 


nCLK input 


nRip INPUT 


nQ OUTPUT 


nQ OUTPUT 


nO OUTPUT 


ad ‘pH 


Fig. 3 Waveforms showing the clock (nCLK) 
to output (nNQ, nQ) propagation delays. the 
clock pulse width, the nD to nCLK set-up. the 


nCLK to nD hold times. the output transition Fig. 4 Waveforms showing the preset and 
times and the maximum clock pulse frequency. clear input to output (nQ, nQ) propagation 


Note to Fig. 3 delays and the preset and clear pulse width. 


The shaded areas indicate when the input is 
permitted to change for predictable output per- 
formance. 


Note to AC waveforms | 
(1) HC: V,,=50°%0:V,=GND to V,.. 
HCT: V,,=1.3V:V,=GND to 3V. 
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oe GD54/74HC75, GD54/74HCT75 
DUAL 2-BIT (4-BIT) BISTABLE LATCHES 


General Description 

These devices are identical in pinout to the 
54/74LS75. They consist of two independent 2-bit 
transparent latches. This latch is suited for use as 
a temporary storage of binary information. Informa- 
tion present at the data input is transferred to the 
Q output when the enable is high. When the enable 
goes low, the information that was present at the 
data input at the time the transition occurred is con- 
tained at the Q output until the enable is permitted 
to go high again. These devices are characterized 
for operation over wide temperature ranges to meet 
industry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 40uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Symbol | 


Fig. 1 Logic symbol 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D |: Small Outline Package 


Function Table | 


INPUTS 
OPERATING MODES 


data enabled Ez 


H = HIGH voltage level 

L = LOW voltage level 

q = lower case letters indicate the state of the 
referenced output one set-up time prior 
to the Low-to-HIGH LE, , transition. 


‘XX = don't care 
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GD54/74HC75, GD54/74HCT75 


Absolute Maximum Ratings | 


above +70°C: 
derate linearly with 8mMW/K 


At distance 1/16+1/32 in. 
_ from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Recommended Operating Conditions 


CHARACTERISTIC 
Supply-Voltage Range V,~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


LIMITS 
UNITS 


we”. 


MAX. 
- , 
5.5 
. 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


Fig. 2 Logic diagram 
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GD54/74HC75, GD54/74HCT75 


UNIT 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


ACCS 


TEST CONDITION 


Voltage 


LOW level 
input voltage 


| 
| | | 
2.0 |} 1.9 | 2.0 1.9 12 . 
HIGH level Vin=Vin 4. i ee ne 4.4 4.4 
Vou 5.9 5.9 V 
output voltage or Vit | lon=—4mA 3.98) 4.3 3.84 co f 
lon= —5.2mA 5.48] 5.2 5.34 5.2 
loc 


V 
output voltage 


or Vit loc =4mA 0.17} 0.26 - 0.33 0.4 
an Tak an 15 Ey 3 ae fa a Ey 4 
Input leakage Current} Viy=Voc or GND 


Quiescent Supply Vin=Voc or GND 
Current lout = OvA 


DC Electrical Characteristics for HCT 


SYMBOL] PARAMETER TEST CONDITION VA ae SET AHeNTs PODSSHOTTS Tit 


1 [om [ven en [ne 


HIGH level input 


Voltage 


LOW level 
input voltage 


HIGH level 
output voltage 


_tarama [4s | [or] oa] [oss] | 04 
= Input leakage Current Vin=Vccor GND 55] | | | 4.0 | wa 


Quiescent Supply Vin=Vec or GND 
Current lout = OvA 


LOW level 
output voltage 
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GD54/74HC75, GD54/74HCT75 


Timing Requirements for HC: t,=t;=6ns C, =50 pF 


SYMBOL PARAMETER Ta=25°C GD74HC75 | GD54HC75 UNIT 


V 
ee ta eee 
20 


; 80 30 100 
LE, High 45 | 16 | 10 20 
6.0 14 8 18 
2.0 30 100 
Data before LE 4 4.5 10 20 
6.0 8 18 
20 3 3 2 
Data after LE 4 4.5 3 3 3 
6.0 3 3 Ss 
AC Characteristics for HC: t,=t;=6ns C, =50 pF 
Ta=25°C GD74HC75 GD54HC75 
Syneek sae Veo |__Taz25°o shit 
fvmoot] —_raraveren | Mee Fpcaste _ aarerics | cosas 
: . 2.0 140 160 
to) y/ Propagation Delay Time 
er ai : 4.5 28 32 
tpHL nD to nQ 
tPLH/ 
tepHL 
teLH/ 
tPHL 
tPLH/ 
tPHL 


Propagation Delay Time 
nD to nQ 


Propagation Delay Time 
LE, to nQ 


Propagation Delay Time 
LE, to nQ 


Output Transition Time 
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GD54/74HC75, GD54/74HCT75 


Timing Requirements for HCT: t,=t;=6ns C,=50 pF 


SYMBOL PARAMETER Yeo Tm ITa aa 78 
rae as 


Ses ee CG GC 


e r — 
SYMBOL PARAMETER lve 
(V) 
tpLH/ 
tPpHL 
teLH/ 
tPHL 
tPLH/ 
tPHL 
| tpyy/ 
tPHL 
TL! 
| StH 


Ta=25°C GD74HCT75 | GD54HCT75 


Propagation Delay Time 
nD to nQ 


Propagation Delay Time 
nD to nQ 


Propagation Delay Time 
LE, to nQ 


Propagation Delay Time 
LE, to nQ 


Output Transition Time 


4-99 


AC Waveforms 


nD INPUT 


nQ OUTPUT 


tTHL 


Fig. 3 Waveforms showing the data input (nD) 
to output (nQ) propagation delays and the 
output transition times. 


LE, INPUT 
nO OUTPUT 


nO OUTPUT 


Fig. 5 Waveforms showing the latch enable 
input (LE,.,,) pulse width, the latch enable 
input to outputs (nQ, nQ) propagation delays 
and the output transition times. 


Note to AC waveforms 


(1) HC : V,,=50%; V,=GND to Voc. 
HCT: V,,=1.3V; V,=GND to 3V. 
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GD54/74HC75, GD54/74HCT75 


SS SSS SESS DE A 


nQ OUTPUT 


tTHL I le 


Fig. 4 Waveforms showing the data input (nD) 
to output (nQ) propagation delays and the 
output transition times. 


nD INPUT 


LE, INPUT 


Fig. 6 Waveforms showing the data set-up 
and hold times for nD input to LE,,,, input. 


Note to Fig. 6 

The shaded areas indicate when the input is 
permitted to change for predictable output 
performance. 


GD54/74HC76, GD54/74HCT76° 
DUAL J-K FLIP-FLOPS WITH PRESET & CLEAR 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS76. These flip-flops are edge sensitive to 
the clock input and change state on the negative go- 
ing transition of the clock pulse. Each flip-flop has 
independent J, K, clock, preset, and clear 
inputs and Q and Q outputs clear and preset are 
independent of the clock and accomplished 
by a low logic level on the corresponding input. 
These devices are characterized for operation over 
wide temperature ranges to meet industry and 
military specifications. 


Features 
e Low Power consumption characteristic of CMOS Suffix-Blank : Plastic Dual In Line Package 
devices | Suffix-J : Ceramic Dual In Line Package 


Suffix-D : Small Outline Package 


e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 40uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


INPUTS OUTPUTS 


z 
D 
: 


TOGGLE | 
Q Q * This configuration is nonstable; that is it will not persist when either 
0 0 preset or clear returns to its inactive (high) level. 


T<+ <€ <€& <— XK XK K 
xIO-DO KKK] CO 
xDD TKK KIA 


See eee ee ae Oe ee 
Looe et LPP 
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GD54!74HC76, GD54/74HCT76° 


Absolute Maximum Ratings 


| OC Suppy voltage | 
| 201 


xin 

[05 

ae ae on 

. is 
Tee | 06 Veg or nD ouret PS SC*dSCSC*dSCO_| 
[Tuy | Storage temperature range it SSSC~“‘“‘“‘;~*rCOS~C*dSC SOY 
= a a 
= 


POWeIUISsIpation, Per PaeKage derate linearly with 8mMW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


CHARACTERISTIC 


Supply-Voltage Range V,~-: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


LIMITS 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


PR 


\/ 
Ol 


Fig. 1 Logic diagram (one flip-flop) 
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GD54/74HC76, GD54/74HCT76 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


Ta=25°C | GD74HC76 | GD54HC76 UNIT 


TEST CONDITION 


Voltage 


LOW level 


input voltage 


2.0 | 1.9 | 2.0 
Vin= Vin . 4.4 . oh 4.4 


or Vit oe 3.98] 4.3 3.84 

H=—5.2mA 5.48] 5.2 5.34 
lop =4mA 0.17} 0.26 0.33 0.4 
lol =5.2mA — art el aa ot 
a Input leakage Current} = Viy=Vcc or GND 


Quiescent Supply _Vin=Vec or GND 
Current lout = OuA 


HIGH level 


output voltage 


LOW level 


< 


output voltage 


DC Electrical Characteristics for HCT 


Ta=25°C GD74HCT76 | GD54HCT76 


Vcc 
ome [ve [wn | [ne | [nc 


TEST CONDITIO UNIT 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Se ce ac Cors 


Quiescent Supply Vin=Vcoc or GND 
Current lout = OvwA | 
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GD54/74HC76, GD54/74HCT76 


Timing Requirements for HC: t,=t;=6ns C,=50 pF 


SYMBOL PARAMETER 


100 


Pulse width 


tsu Set up Time Data to CLK 
Hold Time CLK to Data 


AC Characteristics for HC: t,=t;=6ns C,=50 pF 


Cc 
SYMBOL PARAMETER V GD74HC76 | GDS4HC76 | ayy 


Maximum Clock 
Pulse Frequency 


Propagation Delay Time 
nCLK to nQ 


Propagation Delay Time 
nCLK to nQ 


Propagation Delay Time 
nPR to nQ, nQ 


Propagation Delay time 
nCLR to nQ, nQ 


Output Transition time 
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GD54/74HC/HC76, GD54/74HCT76 


Timing Requirements for HCT: t,=t;=6ns C, =50 pF 


Ta=25°C GD74HCT76 | GD54HCT76 - 
SYMBOL PARAMETER) Voc UNIT 
v7) [wn [ve [wax [ mn. [ax | wn, [Max 


Pulse width 


ie! Set up Time Data to CLK ae 
Pa Hold Time CLK to Data ae 


fo) 


_ 
n 
_~ 
oO 


AC Characteristics for HCT: t,=t;=6ns C, =50 pF 
SYMB 


Vee Ta=25°C GD74HCT76 | GD54HCT76 UNIT 


PARAMETER 


cn [rv [oe [wn [nx [a 
el fe 


27 


Maximum Clock 
Pulse Frequency 


Propagation Delay Time 
nCLK to nQ 


Propagation Delay Time 
nCLK tonQ 


Propagation Delay Time 45 
nPR to nQ, nQ 


Propagation Delay time 


nCLR to nQ, nQ 


Output Transition time 
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GD54/74HC76, GD54/74HCT76 


AC Waveforms 


nD INPUT 


“aK neut Fig. 2 Waveforms showing the clock (nCLK) 
to output (nQ, nQ) propagation delays, the 
clock pulse width, the nD to nCLK set-up, the 
nCLK to nD hold times, the output transition 

re oeieen times and the maximum clock pulse frequency. 

Note to Fig. 2 

The shaded areas indicate when the input is 

permitted to change for predictable output per- 

formance. ; 


nQ OUTPUT 


nGLK !NPUT 


nPR INPUT 


nGLR INPUT 


nQ OUTPUT 


Fig. 3 Waveforms showing the preset (nPR) 
and clear (nCLR) input to output (nQ, nQ) 
propagation delays and the preset and clear 
pulse width and the nPR to nCLK recovery 
time. 


Note to AC waveforms 


(1) HC : V,,=50%:; V,=GND to Voc. 
HCT: V,,=1.3V; V,=GND to 3Vv. 
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GD54/74HC85, GD54/74HCT85 
-4-BIT MAGNITUDE COMPARATOR 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS85. They are intended for HIGH speed 
comparison of two 4-bit words. The result of com- 
parison is indicated by a high level on one of the 
decision outputs (A>B, A=B, A<B). By connecting 
the outputs of the least significant stage to the 
cascade inputs of the next stage, words of greater 
than 4-bits can be compared. These devices are 
characterized for operation over wide temperature 
ranges to meet industry and military specifications. 


Features 
e Low Power consumption characteristic of CMOS 

devices a Suffix-Blank : Plastic Dual In Line Package 
e Output drive capability: 10 LS TTL Loads Min. Suffix-J - Ceramic Dual In Line Package 
e Operating speed superior to LS TTL Suffix-D : Small Outline Package 


e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 
COMPARING INPUTS CASCADING INPUTS OUTPUTS 
Qacp | Qa 


B 


~~ Tt chK~ KKK KKK RK 
-— co TH KK KK KKK XK 
rr Tr KK KK KKK 
ee SRR (SAM) a Ci (ee | (ee 


rTrr ee 


— OT 


oo i ee a NR ae a Gee ae el) 


i- 


H=HIGH voltage level 
L=LOW voltage level 
X=don't care 


X X H 
H H L L 
L L L 


— 
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GD54/74HC85, GD54/74HCT85 


Absolute Maximum Ratings 


[srweot[_PaRaweven + ——_eonommons Siw [wax [OWT 
SanaeanaN 5 ELA 
[tervccoservpvcrosv || or | ma 
ee 


for -O. ever 5V 


ee temperature range 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


anaes }—Mn_{| _ wae 
Supply-Voltage Range V.~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram | 


COMPARING INPUTS 


OUTPUTS 


CASCADING INPUTS 


Fig. 1 Logic symbol 
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GD54/74HC85, GD54/74HCT85 


DC Electrical Characteristics for HC 


HIGH level input 
Voltage 


LOW level 


input voltage 
HIGH level 


output voltage 


LOW level 


output voltage 


Quiescent Supply 
Current 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Quiescent Supply 
Current 


loL=4mA 
loL=5.2mA 


Vin=Vec or GND 
lout = OvA 


VIN = Voc or GND 
lout= OvA 


GD74HC 85 | GD54HC 85 
0.3 


0.9 


Ta=25°C GD74HCT85 | GDS4HCT 85 


UNIT 


UNIT 


4 
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GD54/74HC85, GD54/74HCT85 


AC Characteristics for HC: t,=t;=6ns C, =50 pF 


1,=25°C GD74HC85 | GD54HC85 
SYMBOL PARAMETER Vec UNIT 
vf. [ye [max [wn [a [an [Ma 
| 2.0 


AX. 
poe 195 245 
4.5 39 49 
PHL 6.0 33 42 


Propagation Delay Time 


An, Bn to Qasg or Qacg 


Propagation Delay Time me 7 via e 

teu An, Bn to Qyig 6.0 14 30 37 45 
Propagation Delay Time pu Be se 5 si 7 -_ 

tPHL lacs, 'a=B, lap tO Qace, Qaog 6.0 13 24 30 36 
Propagation Delay Time yi : pS) oe 

‘PHL ano 10 Qnap 6.0 10 | 20 31 


Output Transition Time 


fro / 
THLE 


SYMBOL PARAMETER 
teLH / Propagation Delay Time 
tpHe An, Bn to Qasa or Qace 
tery / Propagation Delay Time 
tpHL An, Bn to Qa=p 
teLy / Propagation Delay Time 
{PHL lace, Ia=s, tase tO Qacp, Qarg 
teLy / Propagation Delay Time 
tPHL In=p to Qaig 
t / 
ea Output Transition Time 
HL 


AC Waveform 


2.0 19 75 95 110 i 


Fig. 2 Waveforms showing the word A inputs 

An, By, I, INPUT (A,), word B inputs (B,) and expansion inputs 
(I,) to the outputs (Q,,) propagation delays and 
the output transition times. 


Q, OUTPUT Note to AC waveform 


(1) HC : V,,=50%; V,=GND to V,,. 
HCT: V,,=1.3V; V,=GND to 3V. 
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GD54/74HC86, GD54/74HCT86 
QUAD 2- INPUT EXCLUSIVE OR GATES 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS86. They contain four independent 2-input 
Exclusive OR gates. These devices are characteriz- 
ed for operation over wide temperature ranges to 
meet industry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 
e Output drive capability: 10 LS TTL Loads Min. 
e Operating speed superior to LS TTL 
Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 


: Suffix-Blank : Plastic Dual In Line Package 
Low input current: 1A Max. Suffix-J  : Ceramic Dual In Line Package 


Low quiescent current: 20uA Max. (74HC) Suffix-D  : Small Outline Package 
High noise immunity characteristic of CMOS 
Diode protection on all inputs 


Logic Symbol and Diagram Function Table 


INPUTS OUTPUT 


H=HIGH voltage level 
L=LOW voltage level 


Fig. 1 Logic symbol Fig. 2 Logic diagram (one gate) 
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GD54/74HC86, GD54/74HCT 86 


Absolute Maximum Ratings 


[Voc | 0G Supply votage | 
| Inclox | OC input or output diode current | for Vi<=0.5 oF V>Vec#0.5V__ 
| to | BC output source or sink current_| for -O.5V<Vo<Voc+0.5V___ 
| toc | OC Veg or GND current | 

Tay | Storage temperature range | 


nsien Becindion . above +70°C: 
ower dissipation per package derate linearly with 8mW/K 


At distance 1/16+ 1/32 in. 
from case 

for 60 sec(CERAMIC) 

10 sec(PLASTIC) | 


Lead temperature 


Recommended Operating Conditions 


| CHARACTERISTIC 


Supply-Voltage Range V,~: GD54/74HC Types 
GD54/74HCT Types 


LIMITS 
UNITS 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Circuit Diagram 


4 2Y 

2B . 
‘ 

3A 
9 3Y 

3B 8 

10 
4A 
4B ms 


Fig. 3 Circuit diagram 


Ea a TSS RL SE IT ERE EON TELE ITE SES AE TS SLE I TEP EIDE SARL TH SII TS SEAS TEE RE LISTE AG SET GE TRE DSN SE ELIE LS SE TE EL EE T DLE COOE TSE EL EE A LILLIE LLB OLIGLD, 
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GD54/74HC86, GD54/74HCT86 


DC Electrical Characteristics for HC 


HIGH level input 
Voltage 


LOW level 


input voltage 
HIGH level 


output voltage 


LOW level 


output voltage 


Input leakage Current Vin=Vcoc or GND 


Quiescent Supply Vin=Vec or GND 
Current lout= OwA 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


input eakage Curent] V=Vocorano | 6.6 | P Fea | fa foo bo 


Quiescent Supply Vin=Vec or GND 
Current lout = OA 
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GD54/74HC86, GD54/74HCT86 


Characteristics for HC: t,=t,=6ns C, =50 pF 


PARAMETER 
a] LEE] [EL El 
tent a6 
a Urs] VEL Ble 
Ire 6.0 


Characteristics for HCT: t,=t,=6ns C._=50 pF 


svBoL a Vee ~ 
iu a te ee oe He a 
teH/ 
teu 


tron/ 
trae 


juin. | tye. | MAX. | in | Max, | MIN | MAX 


Propagation delay time 
nA, nB to nY 


Output transition time 


Propagation delay time 
nA, nB, to nY 


Output transition time 


AC Waveform 


B,, Ay, OUTPUT 


Fig. 4 Waveforms showing the input (nA, nB) 

to output (nY) propagation delays and the 

output transition times. Note to AC waveforms 

(1) HC : V,,=50%; V,=GND to V,,. 
HCT: V,,=1.3V; V,=GND to 3V. 


SE A aS SELL AI SR ST TERE 
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GD54/74HC93, GD54/74HCT93 
4-BIT BINARY RIPPLE COUNTER 


ees 
General Description : 


These devices are identical in pinout to the Pin Configuration 
54/74LS93. Each circuit contains a 4-bit ripple | 
counter consisting of four master/slave flip-flops that 
are internally connected to provide separate divide- 
by-two (Qo output) and divide-by-eight (Q;, Qo, & 
Q3 outputs) sections. Each section has a separate 
clock input which initiates state changes of the 
counter on the negative edge of clock transition. A 
gated and asynchronous reset is provided which 
resets all the flip-flops. Because Qo is not internal- 
ly connected to the succeeding stages, the devices 
may be operated in a 3-bit or 4-bit ripple counter. 
These devices are characterized for operation over 
wide temperature ranges to meet industry and 


military specifications. Suffix-Blank : Plastic Dual In Line Package 


Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 
Features | 
e Low Power consumption characteristic of CMOS 
devices 


e Output drive capability: 10 LS TTL Loads Min. 
e¢ Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
| for HCT 4.5 to 5.5 volts 


Low input current: 1A Max. Count Sequence 
Low quiescent current: 80uA Max. (74HC) 


High noise immunity characteristic of CMOS 


Diode protection on all inputs 


oe 
w 


Mode Selection 


RESET INPUTS OUTPUTS 


rane [on [os[os Jos] 


OA NOOA WH O 


tL H 
H L 
Li L 


Note to function table 
Output Qo connected to ELK;. 


Loko 247° 2 rer 2 re Fe rrzr| 
LEP r Laer tare tare) ©) 
Like Fro r fa Ss Pree) 


L 
L 
L 
LE 
L 
- 
L 
bs 
H 
H 
H 
H 
H 
H 
H 
H 


H=HIGH voltage level 
L=LOW voltage level 
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GD54/74HC93, GD54/74HCT93 


Absolute Maximum Ratings | 


PARAMETER ; CONDITIONS MAX. 
loc 


Tig] 86 output source or sink current | for -O.5VEVGKVen+0.8V 
Tee | be Veg or GND curent 
[Tag | Storage temperature ranged SSCSCSCSC*S 


Power dissipation per package above +70°C: _ 
: Sind derate linearly with 8mW/K 


At distance 1/16+ 1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


LIMITS 
CHARACTERISTIC UNITS 


er 
Supply-Voltage Range Vo~: GD54/74HC Types 2 
GD54/74HCT Types . 4.5 
a a a ee a ee 


V 
DC Input or Output Voltage V,, Vo | V 


Operating Temperature T,: GD74 Types +85 °C 
GD54 Types +125 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


CLK 


Fig. 1 Logic diagram 
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GD54174HC93, GD54/74HCT93 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


TEST CONDITION 


Voltage 


LOW level 


input voltage 


HIGH level 


output voltage 


loy=—4mA 3: bei ee Bt 7 
loy=—5.2mA 5. bei 5. ee 
lopL=4mA 0.17) 0.26 0. 33 0.4 
. loL=5.2mA i 15 rm ae a ae rh 4 


Quiescent Supply Vin=Vec or GND 
Current lout = OvA | 


LOW level 


< 


output voltage 


Ta=25°C GD74HCT93 | GD54HCT93 


1 [an [ve a [nT [ws [| 


HIGH level input 
Voltage 

LOW level 

input voltage 


UNIT 


wenn Porvnfinnmon [es [ew fos | [oe | [oe] 
ciate | or [urmane | «8 [300]e0 | owe] er | 


LOW level 
output voltage 


Input leakage Current Vin=Vecor GND oss | | 


Quiescent Supply Vin=Vcc or GND 
Current lout= OvA 
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GD54/74HC93, GD54/74HCT93 


= Requirements for HC: t,=t;=6ns C, =50 pF 


Ta=25°C GD74HC93 | GD54HC93 
srw | PARAMETER sel unt 
) MIN. TP. {MAX TAN LMR MIN, MA 
2.0 100 
Pulse width CLK,, CLR, 4.5 fi 20 
6.0 14 17 
2.0 65 75 
Recovery time 4.5 13 15 
6.0 11 13 
AC Characteristics for HC: t,=t;=6ns C,=50 pF 


SyMEOL PARAMETER Voc nia 
mot] mere Fa fu 

2.0 4.8 

4.5 25 

6.0 29 


CLR, to CLK, 


Maximum Clock Pulse 


Frequency 


Propagation Delay Time 
CLKy to Qo 


Propagation Delay Time 
CLK, to Q, 


Propagation Delay Time 
CLK, to Qo 


Propagation Delay Time 
CLK, to Q3 


Propagation Delay Time 
CLR, to Q, 


Output Transition Time 
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GD54/74HC93, GD54/74HCT93 


= Requirements for HCT: t,=t=6ns fat pF 


sym, SAAKETER GD74HCT93 5728 ay 182 unr 
‘oa ta ak ae a 


AC Characteristics for HCT: t miceis C.=50 pF 


SYMBOL PARAMETER V pp aes fae yy 
peof meng Ce ee 


Maximum Clock Pulse 


Frequency 


Propagation Delay Time 
CLKy to Qo 


Propagation Delay Time 
CLK, to Q, 


Propagation Delay Time 
CiK, to Qo 


Propagation Delay Time 
CLK, to Q3 


Propagation Delay Time 
CLR, to Q,, 


Output Transition Time 
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GD54/74HC93, GD54/74HCT93 


AC Waveforms 


== CLR_ INPUT 
CLK, INPUT n 


CLK, INPUT 


Q,, OUTPUT 


Q,, OUTPUT 


Fig. 2 Waveforms showing the clock (CLK,) Fig. 3 Waveforms showing the master clear 
to output (Q,) propagation delays, the clock (CLR,) pulse width, the master clear to out- 
pulse width, output transition times and the put (Q,,) propagation delays and the master 
maximum clock pulse frequency. clear to clock (CLK,) recovery time. 


| Note to AC waveform 
(1) HC: V,,=50%:V,=GND to V¢¢. 
HC V=1 .3:V,=GND to 3V. 
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GD54/74HC107, GD54/74HCT107 
DUAL J-K FLIP-FLOPS WITH CLEAR 


General Description 

These devices are identical in pinout to the 
54/74LS107. They consist of two J-K flip-flops with 
individual J, K, clock, and clear inputs. These flip- 
flops are edge sensitive to the clock input and 
change state on the negative going transition of the 
clock pulse. Both Q and Q outputs are available 
from each flip-flow clear is independent of the 
clock and accomplished by a low on the input. 
These devices are characterized for operation over 
wide temperature ranges to meet industry and 
military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 40uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


OPERATING set |AGLA 


asynchronous —_ pan 
toggle 

load ‘‘O” (reset) 
load “1” (set) 
hold ‘‘no change” 


= 9 
t il 


spent 0 [ 


X|X 
hjh 
I}h 
hy} 
Hy 


2 
N 


zzrzzr|P 
—_<e<< X< 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D — : Small Outline Package 


HIGH voltage level 

HIGH voltage level one set-up time prior to the LOW-to-HIGH 
CLK transition 

LOW voltage level 

LOW voltage level one set-up time prior to the LOW-to- HIGH 
CLK transition 

lower case letters indicate the state of the referenced output 
one set-up time prior to the. LOW-to-HIGH CLK transition 
don't care 

HIGH-to-LOW CLK transition 
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GD54/74HC107, GD54/74HCT107 


Absolute Maximum Ratings 


SYMBOL PARAMETER CONDITIONS | MIN. | 
| | DC input or output diode current for V.<—0.5 or V,>Ve, +0.5V mee 


MAX. 


DC output source or sink current for —0.5V<V9<Vec + 0.5V 


s asia ‘ above +70°C: 
eee Cian ee panne derate linearly with 8mMW:K 


At distance 1:16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


LIMITS 
CHARACTERISTIC 


Supply-Voltage Range V.-: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 
Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram | 


Fig. 1 Logic diagram (one flip flop) 
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GD54/74HC107, GD54/74HCT10 


1 


DC Electrical Characteristics for HC 


SYMBOL| PARAMETER 


HIGH level input 


oe ae 
[| Te. wax | win [mar | an [WA | 

as ' 

qe 
2.0 0.3 
4.5 

aR 


0.9 . 
12 
2.0 
Vin= Vin 4.5 


TEST CONDITION 


Voltage 


LOW level 


input voltage . 


HIGH level 


output voltage or Vit 


LOW level 


output voltage 


Quiescent Supply Vin=Vec or GND 


| 
i Current lout= OA 


T,=25°C 


GD74HCT107 54HCT107 
aoravcrio7|sosercT07 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 


ee 
roaeao cwren] vacvecrono [est | [er| [ref [rom 


Quiescent Supply Vin=Vcec or GND 
Current lout = OF 


< 
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GD54/74HC107, GD54/74HCT107 


Timing Requirements for HC: t,=t;=6ns C, =50 pF 


- T,=25°C GD74HC107 | GD54HC107 | ayy 
SYMBOL PARAMETER cc 

(V) 

2.0 


fede eee eed ore ee 
6.0 14 8 18 
Pulse width 
— ; 100 


(high or low) 


2.0 | 60 30 80 100 ' 
Set up Time Data to CLKt 4.5 15 10 18 20 = 
6.0 14 8 16 18 


2.0 
means 
Hold Time. 


SYMBOL PARAMETER 


Maximum Clock 
Pulse Frequency 


Data to CLKt 


_ Propagation Delay Time 
nCLK to nQ 


Propagation Delay Time 
nCLK to nG 


Propagation Delay time 
nCLR to nQ, nQ 


Output Transition time 
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GD54/74HC107, GD54/74HCT107 


Timing Requirements for HCT: t,=t;=6ns C,=50 pF 


SYMBOL PARAMETER CC 
Oo fo [ rv [wn [ww wn |, [rc 


CLK — 
(high or low) 


Set up Time Data to CLKt a 


SS 
Characteristics for HCT: t,=t;=6ns C,_=50 pF 


A 


C 
SYMBOL PARAMETER 


Maximum Clock 
Pulse Frequency 


Pulse width ‘ 


Propagation Delay Time 
nCLK to nQ 


27 
Propagation Delay Time 


Propagation Delay Time 
nCLR to nQ, nO 


Output Transition Time 
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GD54/74HC107, GD54/74HCT107 


AC Waveforms 


nJ,ak INPUT 4 
4 


Fig. 2 Waveforms showing the clock (nCLK) 
AUK input to output (nQ, nQ) propagation delays, the 
| clock pulse width, the nJ, nK to nCLK set-up, 
the nCLK to nJ, nK hold times, the output 
transition times and the maximum clock pulse 
nQ OUTPUT frequency. 
Note to Fig. 2 
The shaded areas indicate when the input is 
permitted to change for predictable output per- 
formance. 


0 OUTPUT 


n&LR INPUT 


Fig. 3 Waveforms showing the clear (nCLR) 

input to ouput (nQ, nQ) propagation delays and 

the clear pulse width. Note to AC waveforms 

(1) HC: Vy=50%: V,=GND to Vio. 
HCT: V,=1.3V: V=GND to 3V. 
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GD54/74HC109, GD54/74HCT109 
DUAL J-K FLIP-FLOPS WITH PRESET & CLEAR 


General Description 


These devices are identical in pinout to the 
54/74LS109. They consist of two J-K flip-flops 
with individual J, K, Clock, Preset, and Clear 
inputs. These flip-flops are edge sensitive to the 
clock input and change state on the negative going 
transition of the clock pulse. Both Q and Q_ out- 
puts are available from each flip-flop. Preset and 
Clear is independent of the clock and accomplish- 
ed by a Low level on the corresponding input. 
These devices are characterized for operation over 
wide temperature ranges to meet industry and 
military specifications 


Features 


e Low Power consumption characteristic of CMOS 
- devices 

¢ Output drive capability: 10 LS TTL Loads Min. 

¢ Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1pA Max. 

Low quiescent current: 40uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Symbol 


Fig. 1 Logic symbol 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Suffix-D : Small Outline Package 


Function Table. 


ek oe ee a y 
ror rane aK OK OM 


t The output levels in this configuration are not 
quaranteed to meet the minimum levels for Via 
if the lows at preset and clear are near V,, max- 
imum. Furthermore this configuration is nonstabie; 
that is, it will not persist when preset or clear return 
to their inactive (high) level. 
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GD54/74HC109, GD54/74HCT109 


DC Vcc or GND current 
Storage temperature range 


Power dissipation per package above +70°C: 
pee eg eee derate linearly with 8mW/K 


At distance 1/16+ 1/32 in. 
from case 
Lead temperature for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


Fig. 2 Logic diagram (one flip-flop) 
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GD54/74HC109, GD54/74HCT109 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


Ta=25°C GD74HC 109 GD54HC 109 


[| [oP 


ne as V 
4.2 4.2 


TEST CONDITION UNIT 


Voltage 


LOW level 


input voltage. 


HIGH level 


output voltage 


loH= —4mA 
loy=—5.2mA. 


lol =4mA 0.17} 0.26 0.33 0.4 
lop =5.2mA - 15 ee a a ae a 4 
Input | Input leakage Current Current} = Vin=Voc or GND 


Quiescent Supply a or GND 
Current . lout = OpA 


LOW level 


output voltage 


iarzsre _[borancroa[soseecr08 
A=25°C GD CT109| GD54HCT109 UNIT 


em [na 


MAX. MAX. 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


fora [oe ase] ea] Joe] for] 
oven fartn| omaoa fest | er] [or [eo], 
ot at ane [as] [ovr] ore] foal [on 
rosie curer] vneveoroo [ss] | er] [so] [10 fm 

oe 


Vin=Voc or GND 
5.5 
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Quiescent Supply 


Current lout= OA 


GD54/74HC109, GD54/74HCT109 


g Requirements for HC: t,=t;=6ns C_=50 pF 


Vv Ta=25°C GD74HC109 | GD54HC109 UNIT 
-SYMBOL PARAMETER CC 
[fe [ww [ 


1 - 
: : 1 . 
14 8 1 - 
80 30 100 
16 10 20 
: 14 8 18 
2.0 30 80 100 
Set up Time Data to CLK 4.5 7 ie i 
6.0 
Hold Time CLK to Data 4.5 : : : 
: 3 3 3 


Characteristics for HC: t,=t;=6ns C,=50 pF 


SYMBOL PARAMETER UNIT 
me A mcarcsracac 
2.0 6 


P. 
: 20 
4.5 30 65 
6.0 75" 
240 


Pulse width 


Maximum Clock 
Pulse Frequency 


35 
. 2.0 160 200 

Propagation Delay Time 45 30 40 50 
20 
Propagation Delay Time 45 
nCLK to nQ 6.0 
2.0 
Propagation Delay Time 45 
nPR to nQ, nQ 6.0 
2.0 
Propagation Delay time . 45 
nCLR to nQ, nQ eG 
2.0 
Output Transition time 4.5 
6.0 
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GD54/74HC109, GD54/74HCT109 


Timing Requirements for HCT: t,=t)=6ns C, =50 pF 


SUnsE — Veo LX __TA=25°C___|@D74HCT109|GDS4HCT109) yyy 
PARAMETER 
(v)_| min. | Typ. | Max. | min. | Max. | man. | Max. 


SYMBOL PARAMETER 


Maximum clock 
Pulse frequency 


Propagation Delay time 
nCLK to nQ 


Propagation Delay time 
nCLK to nO 


Propagation Delay time 
nPR to nQ, nO 


Propagation Delay time 
nCLR to nQ, nQ 


Output Transition time 
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GD54/74HC109, GD54/74HCT109 


AC Waveforms 
nJ, nk INPUT ) YJ, 
4 Fig. 3 Waveforms showing the clock (nCLK) 
| to output (nQ, nQ) propagation delays, the 
clock pulse width, the nJ, nK to nCLK set-up, 
aCUC INAS the nCLK to nJ, nK hold times, the output 
transition times and the maximum clock pulse 
frequency. 
nQ OUTPUT 
Note to Fig. 3 
The shaded areas indicate when the input is 
nd OUTPUT permitted to change for predictable output per- 
formance. 


CLK INPUT 


nPR INPUT 


Fig. 4 Waveforms showing the preset and 
nGLR INPUT clear input to output (nQ, nQ) propagation 
delays and the preset and clear pulse width. 


nQ OUTPUT Note to AC waveforms 


(1) HC : V,,=50°%: V.=GND to V<<. 
HCT: V,,=1.3V: V,=GND to 3V. 
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GD54/74HC112, GD54/74HCT112 
DUAL J-K FLIP-FLOPS WITH PRESET & CLEAR 


General Description 


These devices are identical in pinout to the 
54/74LS112. They consist of two J-K flip-flops with 
individual J, K, CLOCK, PRESET, and CLEAR in- 
puts. These flip-flops are edge sensitive to the clock 
input and change state on the negative going tran- 
sition of the clock pulse. Both Q and Q outputs are 
available from each flip-flop. PRESET and CLEAR 
is independent of the clock and accomplished by 
a LOW level on the corresponding input. These 
devices are characterized for operation over wide 
temperature ranges to meet industry and military 
specifications 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 40uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Note to function table 


OPERATING MODE | INPUTS DUTPUTS Both outputs will be HIGH while both nPR and nCLR are LOW, but 
[PR |nCLR|ACTR ieee the output states are unpredictable if nPR and nCLR go HIGH 


rmmroworoms oe [ele [x fe px[ ee] 
eee rae : 
nsowmines [ete] x efx] wa] | = 


toggle 1 aq q = 
load “O” (reset) . — 
load ‘‘1” (set) — 
hold “no change” 


co ee Oe eee 


simultaneously 


HIGH voltage level 

HIGH voltage level one set-up time prior to the HIGH-to-LOW 
CLK transition. 

LOW voltage level 

LOW voltage level one set-up time prior to the HIGH-to-LOW 
CLK transition 

lower case letters indicate the state of the referenced output 
one set up time prior to the HIGH-to-LOW CLK transition 
don't care 

HIGH-to-LOW CLK transition 
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GD54/74HC112, GD54/74HCT112. 


Absolute Maximum Ratings 


SYMBOL PARAMETER CONDITIONS 
is dele 2 DC input or output diode current for V.<—0.5 or Vi>Ve,+0.5V 


a siaebia , above +70°C: 
ower dissipation per package derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


CHARACTERISTIC 


LIMITS 
3 UNITS 


Supply-Voltage Range V,,~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 

at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


Fig. 2 logic diagram 
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GD54/74HC112, GD54/74HCT112 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


TEST CONDITION 


Ta=25°C UNIT 
7) [ won. [ve Tax. [rane Ton [an [a 


2.0 
4.5 V 
6.0 
2.0 0.3 
4.5 0.9 V 
6.0 1.2 
2.0 1.9 2.0 | 1.9 
Vin= Vin . 7 3 - 
V 
or Vin lon= —4mA ' 3.98 3.84 3.7 
lon=—5.2mA 5.48 5.34 5.2 
V 
or Vip Kt 0.17] 0.26 0.33 0.4 
Kt 2mA -_ 15 ra 7a a | ak rm 4 
Input leakage Current Vin=Voc or GND — 


Quiescent Supply Vin=Vec or GND 40 
Current lout = OpA 
SYMBOL PARAMETER 


Voltage 


LOW level 


input voltage 


HIGH level 


output voltage 


LOW level 


output voltage 


=25° 4HCT112|GD54HCT 
Voc Ta=25°C GD74HCT112/G 12) 


TEST CONDITIO 


HIGH level input 


LOW level 


input voltage 


HIGH love frowm-20un] as [aa [as | [ae | [aa | 


Vv 
cman | orm linea [as [oaeles | [see] [ar] 
vee Pwrvwfearzon fest | fo] fet fer], 


ame wees [oe [or feee[ fom for 
Input leakage Current Vin=Vcecor GND 55] Pf fort fof 


Quiescent Supply Vin=Voc or GND 
Current lout = OvA 
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GD54/74HC112, GD54/74HCT112 


Timing Requirements for HC: t,=t;=6ns C,=50 pF 


SYMBOL PARAMETER UNIT 
“ [a [oe 


2.0 ee 
4.5 ‘ e 


Set up Time Data to CLK 4.5 10 


PR,CLR 
(high or low) 
Pulse width 


CLK 
(high or low) 


Recovery time 


Hold Time Data to CLK 4.5 


SYMBOL PARAMETER 


Maximum Clock 
Pulse Frequency 


Propagation Delay Time 
nCLK to nQ 


Propagation Delay Time 
nCLK to nO 


Propagation Delay Time 
nPR to nQ, nO 


Propagation Delay time 
nCLR to nQ, nQ 


Output Transition time 
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GD54/74HC112, GD54/74HCT112 


SYMBOL 


PARAMETER 


PR, CLR (low) 


CLK 
(high or low) 


| Set up Time Data to CLK 
a Hold Time Data’ to CLKt 


SYMBOL 


PARAMETER 


Maximum Clock 
Pulse Frequency 


Propagation Delay Time 
nCLK to nQ 


Propagation Delay Time 


nCLK ton@ 


Propagation Delay Time 


nPR to nQ, nQ. 


Propagation Delay time 
nCLR to nQ, nQ 


Output Transition time 


g Requirements for HCT: t,=t;=6ns C, =50 pF 


veo Lo tan25°6 [oT anOTH12|ODEAHETH] ayn 


Ao cimrscics 


Ta=25°C GD74HCT112!GD54HCT112 UNIT 


www [ror [max | wn [wax [an [AK 
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GD54/74HC112, GD54/74HCT112 


AC Waveforms 


aJ,ak INPUT 4 


Fig. 2 Waveforms showing the clock (nCLK) 
to output (nQ, nQ) propagation delays, the 
clock pulse width, the nJ, nK to nCLK set-up 
times, the nCLK to nJ, nK hold times, the 
nQ OUTPUT output transition times and the maximum clock 
pulse frequency. 


CLK INPUT 


ee | Note to Fig. 2 
The shaded areas indicate when the input is permitted to 
change for predictable output performance. 


Fig. 3 Waveforms showing the preset (nPR) 
_ and clear (nCLR) input to input (nQ, nQ) pro- 

pagation delays, the preset and clear pulse 

width and the nPR to nCLK recovery time. 


Note to AC waveforms 


(1) HC : V,,=50%: V,=GND to Vgc. 
HCT: V,,=1.3V; V,=GND to 3V. 
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GD54/74HC113, GD54/74HCT113 
DUAL J-K FLIP-FLOPS WITH PRESET 


General Description 


These devices are identical in pinout to the 
54/74LS113. They consist of two J-K flip-flops with 
individual J, K, Clock, and Preset inputs. These 
flip-flops are edge sensitive to the clock input and 
change state on the negative going transition of the 
clock pulse. Both Q and Q outputs are available from 
each flip-flop. Preset is independent of the Clock 
and accomplished by a Low level on the input. 
These devices are characterized for operation over 
wide temperature ranges to meet industry and 
military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

-e@ Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 40uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs. 


Logic Symbol 


Fig. 1 Logic symbol 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Function Table 


INPUTS OUTPUTS 
PaPRnClK nd nk | nr nQ_ 


HL 
Qo Qo 
L 


TOGGLE 
Qo 


4-139 


GD54/74HC113, GD54/74HCT113 


Absolute Maximum Ratings 


[vec | 06 Sippy vote ———SSCidSSSSCS~‘“*‘“*“*é‘idC*dSC 
hxlox [06 input or output diode caret | toro ervpvarosv |_| fo) | ma 
[ly | 06 outout source or sink curent | for =0.5veVa<Vent0.6v | | tai | ma 
Tg | 06 vec orGNDowrent PS S*dTSS*dSC) ma 


[—conpmions dwn | wae [ONT 


Voc 
loc 
T stg 


~ Power dissipation per k | aneve wives 
Rovner oer derate linearly with 8mMW/K 
At distance 1/16+1/32 in. 


; from case 
Lead temperature for 60 sec(CERAMIC) 


10 sec(PLASTIC) 


V 
V 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types. 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Voc 


Logic Diagram. 


Fig. 2 Logic diagram (one flip flop) 
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GD54174HC113, GD54/74HCT113 


DC Electrical Characteristics for HC 


fm fr a 


TEST CONDITION 


HIGH level input 2.0 
4.5 V 
Voltage 6.0 


LOW level 


input voltage 6.0 


2.0 ; j ; 
Vin=Vin : : : ‘ ‘ ‘ 
or Vi | Ion=—4mA 3.98] 4.3 3.84 3.7 
lon= —5.2mA 5.48; 5.2 5.34 5.2 

: - 


HIGH level 


outout voltage 


SYMBOL| PARAMETER 
Vou 
output-vertage orV, | Io. =4mA 0.17| 0.26 0.33 0.4 
lol =5.2mA oa 15 = =} ae 1 0.4 


til | Input leakage Current} Viy=Vcoc or GND 60] | 


' Quiescent Supply Vin=Vcc or GND 
ee Current lout= OvwA 


DC Electrical Characteristics for HCT 


SYMBOL PARAMETER 


HIGH level input 


=25° 74HCT113|GD54HCT113 
ie Ta=25°C GD74HCT113/G nae 


ew [or [na [ne [we [wa 


ViH 
Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


vw-n[ eactom [ee] | for] [or] [or 
wr [carn [as] [ow [ova] [oa] [ow 
formes esa et et fet fala 


Quiescent Supply Vin=Vcc or GND 
Current lout = OvwA 
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LOW level 
output voltage 


< 


GD54/74HC113, GD54/74HCT113 


Timing Requirements for HC: t,=t;=6ns C,=50 pF 


SYMBOL PARAMETER cc 
i stan ante 
20 80 30 100 
4.5 16 10 20 
6.0 14 8 18 
Pulse width 
Z 


2.0 80 30 
4.5 16 10 
6.0 14 


2.0 60 30 80 100 
Setup time Data to CLK 4.5 15 10 18 20 
6.0 14 8 : 16 18 

2.0 

Recovery time. PR to CLK 4.5 

6.0 
2.0 3 3 
CLK to Data 4.5 3 3 
6.0 3 3 

AC Characteristics for HC: t,=t,=6ns C,=50 pF 


Ta=25°C JcoraHens9 LeDsere188 ur 
SYMBOL PARAMETER V UNIT 
rom [ ren fa PS fe 


Muximum Clock 


Pulse Frequency 


Propagation Delay Time 
nCLK to nQ 


Propagation Delay Time 
nCLK to nO 


Propagation Delay Time 
nPR to nQ, nQ 


Output Transition Time 
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GD54/74HC113, GD54/74HCT113 


Timing Requirements for HCT: t,=t;=6ns C, =50 pF 


Ta=25°C GD74HCT113/GD54HCT113 
-SYMBOL PARAMETER Voc UNIT 
(v) | min. | TYP. | 


Pulse width 


Data to CLK 


AC Characteristics for HC: t,=t;=6ns C, =50 pF 


Veo 
(v)_| win. [ typ. | wax. | min. | max. | MIN | MAX. 


Muximum Clock 
Pulse Frequency 


Propagation Delay Time 
nCLK to nQ 


Propagation Delay Time 
nCLK to nQ 


Propagation Delay Time 
nPR to nQ, nO 


Output Transition Time 
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GD54/74HC113, GD54/74HCT113 


AC Waveforms 


f 
a 
<«— th ja— th 
su —>| 


nn, | 


Fig. 3 Waveforms showing the clock (nCLK) 

to output (nQ, nQ) propagation delays, the 

clock pulse width, the nJ and nK to nCLK set- 

nQ OUTPUT up and hold times, the output transition times 
and the maximum clock pulse freqency. 


nQ OUTPUT Note to Fig. 3 
The shaded areas indicate when the input is permitted to 
change for predictable output performance. 


nQ OUTPUT 


nQ OUTPUT 


Fig. 4 Waveforms showing the clear (nCLR) 

input to output (nQ, nQ) propagation delays 7 

and the Clear pulse width. Note to AC waveforms 

(1) HC: V,,=50%: V.=GND to Veo. 
HCT : V,,=1.3V; V,=GND to 3V. 
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GD54/74HC123, GD54/74HCT123 
DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


General Description 


These devices are identical in pinout to the 
54/74LS123. They consist of two retriggerable 
monostable multivibrators. Each multivibrator 
features an active-low asynchronous clear and both 
negative-and positive-edge triggeared inputs, either 
of which can be used as an enable. Also included 
is a clear input that when taken low resets the one 
shot. The output pulse width can be controlled with 
Stability by the simple equation: 
PW=(Rext) (Cext) 

Where PW is in seconds, Reyt is in ohms,and Cey7 
is in farads. Refer to GD74HC/HCT 221 and 423 
for different functionalities. 


Features 


e Low Power consumption characteristic of CMOS 

_ devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1HA Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Functional Symbol 


Fig. 1 Functional symbol . 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Function Table 


aPlz 


JL = one HIGH level output pulse 
= one LOW level output pulse 


Timing = 


Rext 
T Cext 


TERMINAL TERMINAL 


+ 


Fig. 2 Timing Component 
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GD54/74HC123, GD54/74HCT123 


Logic Diagram 


Rext/Cext 
Veo | Cex" 


gs 
cS 
>< 


GNO 


It is recommended to ground pins 6 (2Cey7) 
and 14 (1C¢y7) externally to pin 8 (GND). 


Fig. 3 Logic diagram 


Theory of Operation 


Fig. 4 (1) POSITIVE EDGE TRIGGER 
(2) NEGATIVE EDGE TRIGGER 
(3) POSITIVE EDGE TRIGGER | 
(4) POSITIVE EDGE RE-TRIGGER (PULSE LENGTHENING) 
(5) RESET PULSE SHORTENING 
(6) CLEAR TRIGGER 
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GD54/74HC123, GD54/74HCT123 


Absolute Maximum Ratings 


DC output source or sink current for —0.5V<V_<Vo, + 0.5V 


Storage temperature range 


Power dissipation per package above +70°C: 
i imi ? derate linearly with 8mW/K 


At distance 1/16+1/32 in. 

from case 
Lead temperature for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


| LIMITS 
CHARACTERISTIC UNITS 
MAX. 
Supply-Voltage Range V,~: GD54/74HC Types V . 
| GD54/74HCT Types — 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 

. at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC123, GD54/74HCT123 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER TEST CONDITION 
HIGH level input 

ViH 
Voltage 


hie 
anc fv [Ts [a wee 


LOW level 


input voltage 


HIGH level 


output voltage 


LOW level 


_ Output voltage 


Input leakage Current Vin=Vcc or GND 


“Quiescent Supply gece or GND 
Current lout = OHA 


DC Electrical Characteristics for HCT 


SYMBOL PARAMETER TEST CONDITION 


HIGH level input 


GD74HCT123|GD54HCT123 


iF Pew [wf [wn 


Voltage 


LOW level 


_input voltage 


HIGH level 
output voltage 


ree [aeel as | —[oee[ or ace 


Input leakage Current Vin=Vec or GND 


LOW level 
output voltage 


Quiescent ‘Supply Vin=Vcc or GND 
5.5 
Current lout = OHA 
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GD54/74HC123, GD54/74HCT123 


Timing Requirements for HC: t,=t;=6ns aie pF 


ce Pulse width 


Retrigger time 


Trigger nA=low, nB= high 
Clear nCLR=low 


Output nQ=high, nNQ=low 
Ceyt=100nF, Reyt=10KQ 


Output nQ=high, nNQ=low 
Cext=OpF, Rexyt= 5KQ 


Cext= OpF, Reyr= 5KQ 


ane 


Cant External timing acai Note 3 


AC Characteristics for HC: t,=t;=6ns C,=50 pF 


= 
GF P(e [mac | wn. [man | wn [ax 


2.0 83 — 290 


Propagation Delay Time 


CLR, nA a 2 30 64 
nCLR, nA, nB to nQ 6.0 OA - 
Propagation Delay Time a 
nCLR, nA, nB to nQ 6.0 
Propagation Delay Time 
nCLR to nQ i 
Propagation Delay Time — 
nCLR to nQ 6.0 

2.0 
Output Transition Time 
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GD54/74HC123, GD54/74HCT123 


Timing Requirements for HCT: t,=t;=6ns C,=50 pF 


avo SNGAMIETER Voc Ta=25°C GD74HCT123|GD54HCT123 ow 
w_[ mi. | tye. [max [ min. [max [ wi. [Max 


Trigger nA=low, nB=high 
Clear nCLR=low 
Output nQ=high, nQ=low 
CeyT= 100nF, Rext= 10KQ 
Output nQ=high, nNO=low 
Ceyt=OPF, Rey7=5K& 


Retrigger time 
ee Sec kOok Reyt=5KQ 


ra External timing resistor. Note 2 Cees ae 


Cont External timing capacitor. Note 3 


AC Characteristics for HCT: t,=t;=6ns C, =50 pF 
2o°0 GD74HCT123|/GD54HCT1 23 
SYMBOL PARAMETER | Ta=25°C UNIT 
a eee 
Propagation Delay Time 
tPHL —— = 3 
nCLR, nA, nB tonQ 
Propagation: Delay Time 
tPLH a 
nCLR, nA, nB to nQ 


Propagation Delay Time 


t a im 
ile nCLR to nQ 


Propagation Delay Time 
tPLH a 
nCLR to nQ 


tru! 


Output Transition Time 
HHL 
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GD54/74HC123, GD54/74HCT123 


AC Waveforms 


nB INPUT { : 
tw les 


nB INPUT { | f 


nGLR INPUT 


nA INPUT 


| tw las 


-—+ 


nQ OUTPUT nQ OUTPUT | 


a tw sl = sijcene! 


Fig. 5 Output pulse control using retrigger 
pulse; nCLR=HIGH. 


Fig. 6 Output pulse control using reset 
input nCLR; nA=LOW. 


Notes to AC characteristics 
1. For other Rey; and Cey; combinations see Fig. 7 


Cot If Cey7>10nF, the next formula is valid: 
So tw=KXRex7XCexz (typ.) 
where, tw = output pulse width in ns; 
Ze pA AES Rexy = external resistor in kQ; 


Saaimesaoriec aH Cex; = external capacitor in pF; 
eT 4 ! K = constant=0.45 for 


Settee re tt Voo=5.0V and 0.48 for Veg =2.0V. 
==: Seine The inherent test jig and pin capacitance at pins 15 
g and 7 (nRey7/Cex7) is approximately 7 pF. 
mC Li a Ti fT ji) fit 2. The time to retrigger the monostable multivibrator 


1 10 102 103 104 
Cexy (pF) depends on the values of Rey; and Ceyr. 


Fig. 7 Typical output pulse width as a function The output pulse width will only be extended when 
of the external capacitor values at Voc =5.0V the time between the active - going edges of the 
and Tamp= 25°C. trigger input pulses meets the minimum retrigger time. 
: lf Cex7>10nF, the next formula (at Vog¢=5.0V) for the 
set-up time of a retrigger pulse is valid: 
te = 35+(0.11XCEx7) +(0.04 XRexrXCexr) (typ-) 
where, ty = retrigger time in ns; 
Cey7 = external capacitor in pF; 
Rex; = external resistor in kQ. 
The inherent test jig and pin capacitance at pins 15 and 
7 (NRex7/Cex7) is approximately 7 pF. 
3. When the device is powered-up, initiate the 
device via a reset pulse, when Cey7<5SOpF. 


4-151 


GD54/74HC125, GD54/74HCT125 
QUAD 3-STATE (ACT-LOW) NONINVERTING BUFFERS 


General Description 


These devices are identical in pinout to the 
54/74LS125. They contain four independent 
3-state noninverting buffers which are designed to 
be used with 3-state memory address drivers, clock 
drivers, and other bus-oriented systems. The 
GD54/74 HC/HCT 125 requires the 3-state con- 
trol input to be taken high to put the output into the 
high impedance state (active low). Refer to GD54/74 
HC/HCT 126 for active-high operation with same 
functionality. Both of them have current driving 
capabilities. These devices are characterized for 
operation over wide temperature ranges to meet in- 
dustry and military specifications 


Features 


e Low Power consumption characteristic of CMOS 
devices : 

e Output drive capability: 15 LS TTL Loads Min. 

¢ Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs ~ 


Logic Diagram 


1A 1Y 
3 
420E 
2Y 
5 = 6 
30E 
10 
9 3A 3Y P 
40E 
13 
4A 4Y 


Fig. 1 Logic diagram 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Function Table 


= HIGH voltage level 
= LOW voltage level 
= don't care 

= high impedance OFF-state 


NK FL 


4-152 


4 


GD54/74HC125, GD54/74HCT125 


Absolute Maximum Ratings 


Se a a ee Se oe Ge ae 
Veg | 86 Supp votage SP SSS*dt Cs Pf 
ete te teat cut doe ane | er veconeipw geo]. eon 
Tp | 0 out source or sink curent | for =0.5VVGCVen¢0.6v | | 1961] ma 
a 

[Tuy | Storage temperature range | SSSSSCSCSC~C~C~YC NBO 


Power dissipation per package above +70°C: 
" pa ae : derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


p UMITS 


CHARACTERISTIC 
Supply-Voltage Range Vo~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC125, GD54/74HCT125 


DC Electrical Characteristics for HC 


Vee T,=25°C GD54HC125 | GD74HC125 
‘SYMBOL PARAMETER - TEST CONDITION UNIT 


HIGH level input 
‘i : ‘ : 5 V 
Voltage 6.0 4.2 


LOW level 
input voltage 


_ LOW level 


output voltage 


0.1 
lol =20pA a 
V 
ca st ea aa cia 
Input leakage Current Vin=Vcc or GND mares 

Three-State Vin= Vin Vo=Vcc 0.01 

leakage current or V, or GND 

Quiescent Supply Yin= Voc or GND 

Current lout = OwA 


DC Electrical Characteristics for HCT 


Vec Ta=25°C GD74HCT125| GD54HCT125 
SYMBOL PARAMETER TEST CONDITION A UNIT 
cel ee | (V) | min. | typ. | Max. | min. | MAX. [ MIN. | MAX. 


HIGH level input 
Voltage 


/ 20 | 1.9 | 2.0 1.9 1.9 
45 | 44] 45 4.4 4.4 
H - 
Pana 6.0 | 5.9 | 6.0 5.9 5.9 V 
Onipur voltage lon=—6mA 3.98 3.84 eo? 
lon= —7.8MA 5.48 5.34 5.2 


< < 


LOW level 
input voltage : 


HIGH level 
output voltage 


sea] of 3a7] 


on = ee eee 


Pa output voltage lo. =6mA 34 ot 1 7 028 


< 


Input leakage Current Vin=Voc or GND re 
Three-State Vin=Vin | Vo=Vec 
leakage current or Vit or GND 
Quiescent Supply Nee or GND 
Current lout =O HA 
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GD54/74HC125, GD54/74HCT125 | 


AC Characteristics for HC: t,=t;=6ns C,=50 pF 


Ta=25°C GD74HC125 | GD54HC125 
- SYMBOL PARAMETER Voc 
Oh [wn [rm [wa |. [an [ [ax 


pid 2.0 pa 
to: 4.5 
PHL 6.0 i 
ta! 2.0 155 180 
; 4.5 1 - 30 38 
PZL 6.0 10 25 32 
triage 2.0 32 180 
4.5 13 38 
tpiz 
tty / , 
THLE 


r 

SYMBOL PARAMETER 
teLH / 
tPHL 

tezH / 
tpzL 
tpyz / 
tpiz 

~ tt / 
THLE 


AC Waveforms 


UNIT 


Propagation Delay Time 
nA to nY 


3-state Output Enable time 
nOE to nY 


3-state Output Disable Time 
nOE to nY 


Output Transition Time 


Propagation Delay Time 
nA to nY 


3-state Output Enable time 
nOE to nY 


3-state Output Disable Time 
nOE to nY 


Output Transition Time 


nA INPUT 


nY OUTPUT 


LOW-to-OFF 
OFF -to-LOW 


THLE > tTLH 


OUTPUT 
HIGH-to-OFF 
OFF -to-HIGH 


Fig. 2 Waveforms showing the input (nA) to 
output (nY) propagation delays and the outpt 
transition times. — 


disabled 
Fig. 3 ee showing the 3-state enable 
and disable times. 


Note to AC waveforms 
(1) HC : V,,=50%: V,=GND to Vi. 
HCT: V,,=1.3V: V,=GND to 3V. 
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GD54/74HC126, GD54/74HCT126 
QUAD 3-STATE (ACT-HIGH) NONINVERTING BUFFERS 


General Description 


These devices are identical in pinout to the 
54/74LS126. They contain four independent 
3-state noninverting buffers which are designed to 
be used with 3-state memory address drivers, clock 
drivers, and other bus-oriented systems. The 
GD54/74 HC/HCT1 26 requires the 3-state control 

_ input to be taken low to put the output into the high 
impedance state (active-high). Refer to GD54/74 
HC/HCT125 for active-low operation with same 
functionality. Both of them have high current driv- 
ing capabilities. These devices are characterized for 
operation over wide temperature ranges to meet in- 
dustry and military specifications 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 15 LS TTL Loads Min. 

Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Diagram 


2 3 
20E 
2Y 
2A 6 
30E 
10 
9 3A SY 8 
13 40E 
4A 4Y 


Fig. 1 Logic diagram 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Function Table 


foxy 


HIGH voltage level 

LOW voltage level 

don't care 
hightimpedance OFF-state 
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GD54/74HC126, GD54/74HCT126 


Absolute Maximum Ratings 


| Moc | DC Supply votage | 
| In lox _|_DC input or output diode current [for Vi<-0.5 oF Vi>Voc+0.5V 
| lo | OC output source or sink current | for -0.8V<Vo<Vect0.5V__| 
pee | . 


Bower dissipation per package above +70°C: 
x ible clings derate linearly with 8mW/K 


At distance 1/16+ 1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


. CHARACTERISTIC 


Supply-Voltage Range V,~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


LIMITS 


UNITS 
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GD54/74HC126, GD54/74HCT126 


DC Electrical Characteristics for HC 


HIGH level input 
Voltage 


LOW level 
input voltage 


HIGH level 


output voltage 


LOW level 


output voltage 


Input leakage Current Vin=Vcc or GND 


Three-State Vin=Vin | Vo=Vec 
leakage current or Vip or GND 


Vin=Yec or GND 
lout = OHA 


min. | Typ. | Max. | MIN. | MAX. | MIN. | MAX. | 


HIGH level input 
Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 3.98 


}45 | 398] 43 | [384] | 37 | 
| women fowrenferrame [eT et fet fe 
OL 

| | 4 | 


arm pss | | for} trol | to | wa 
po | tatecnn [Su] Pas [55] |oofes| [so] [0] 
leakage current or Vip or GND | 


> 
or 
< 


< 


Quiescent Supply Vin=Vcc or GND 


Current lout =O uA 
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GD54/74HC126, GD54/74HCT126 


AC Characteristics for HC: t,=t;=6ns C, =50 pF 


SYMBOL PARAMETER 
tei / | Propagation Delay Time 
tpHL nA to nY 
tozy / 3-state Output Enable time 
tpzi nOE to nY 
teyz / 3-state Output Disable Time 
tpiz nOE to nY 
try / 
ad Output Transition Time 
THLE 


SYMBOL PARAMETER 
tei H/ Propagation Delay Time 
tPHL nA to nY 
teLH / Propagation Delay Time 
'PHL nOE to nY 
tei / Propagation Delay Time 
tPHL nOE to nY 


Output Transition Time 


AC Waveforms 


nA INPUT 


OUTPUT 
LOW-to-OFF 


nY OUTPUT . OFF-to-LOW 


THLE tTLH 


OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 


Fig. 2 Waveforms showing the input (nA) to 
output (nY) propagation delays and the output 
transition times. 


outputs —_»j/._———._ outputs ———»/|<— outputs 
enabled disabled enabled 


Note to AC waveforms Fig.3 Waveforms showing the 3-state enable 


(1) HC : V,,=50%; V,=GND to V.¢. and disable times. 
HCT: V,,=1.3V:; V,=GND to 3V. 
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GD54/74HC132, GD54/74HCT132 
QUAD 2-INPUT SCHMITT-TRIGGER NAND GATES 


General Description : 


These devices are identical in pinout to the Pin Configuration 
54/74LS132. They contain four independent 
2-Input NAND gates. Each input has hysteresis and 
can, therefore, be used to enhance noise immunity 
or to square up slowly changing waveforms. These 
devices are characterized for operation over wide 
temperature ranges to meet industry and military 
specifications 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. | 
* Operating speed superior to LS TTL ene 
e Wide operating voltage range: for HC 2 to 6 volts Suffix-D  : Small Outline Package 

| for HCT 4.5 to 5.5 volts 
Low input current: 1A Max. 
Low quiescent current: 20uA Max. (74HC) 
High noise immunity characteristic of CMOS 
Diode protection on all inputs 


Logic Symbol and Diagram Function Table 


INPUTS OUTPUT 


H = HIGH voltage level 
L = LOW voltage level 


Fig. 1 Logic symbol Fig. 2 Logic diagram (one schmitt trigger) 
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GD54/74HC132, GD54/74HCT132 


\ 


Absolute Maximum Ratings 


[06 Sepp votes 
06 Veg orenDourent 


above +70°C: ; 
derate linearly with 8mW/K 


| iclow 
Pt 
oe 
| At distance 1/1624 1/32 in. 


from case 
Lead temperature for 60 sec(CERAMIC) 


10 sec(PLASTIC) 


Recommended Operating Conditions 


CHARACTERISTIC 


Supply-Voltage Range Vo~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Transfer Characteristic Waveforms 


Fig. 4 Waveforms the definition of V7,, Vr_- 
and V4: where Vr4+ and Vt - are between limits of 
20% and 70%. 


Fig. 3 Transfer characteristic 
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GD54/74HC132, GD54/74HCT132 


DC Electrical Characteristics for HC 


=25° 4H 
PARAMETER TEST CONDITION Ta=25°C GD74HC132) GDS4HC132) ayy 


HIGH level input 


Voltage 


LOW level 


input voltage 


6.0 


| | | 
2.0 1:9. |. 2.0 1.9 1.9 
HIGH level Vin=Vin| lon=—20vA | 4.5 | 4.4 | 4.5 4.4 4.4 
Vou 6.0 a= 6.0 5.9 5.9 V 
output voltage or Vii | lon=—4mA 3.98 
lon= —5.2mA 5.48 
. 2.0 
LOW level Vin=Vin| lop =20uA 45 
Voi 6.0 
etipet vonage or Vy | lop =4mA 0.17] 0.26 0.4 
lol =5.2mA 0.15] 0.26 0.4 
[ini | mputatage Curent] v=vecareno [eo] | for] [ro] [10] 
CC 


' Quiescent Supply Vin=Vec or GND 
Current lout = OvA 
DC Electrical Characteristics for HCT 


SYMBOL 


ViH 
Vit 
OH 
LOW level 


output voltage 


-_ 
tint | Input leakage Current Vin=Vcecor GND 5.5 = 
Quiescent Supply Vin=Vec or GND 
loc Current lout = OwA a 


< 


Ta=25°C GD74HCT132|GD54HCT132 


PARAMETER 


HIGH level .input 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 
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GD54/74HC132, GD54/74HCT132 


Transfer Characteristic for HC 


TEST CONDITION 
(V) 
2.0 
4.5 
6.0 
negative-going 
h . 
threshold 6.0 
2.0 
4.5 
6.0 


Positive-going 
threshold 


Hysteresis(V74—Vy_) 


Ta=25°C GD74HCT 132|/GD54HCT 132 
symaoL| parameteR | TESTCONDITION | Vec 


1.55 | 1.9 1.2 y, 
1.75 | 2.1 1.4 | 


Postive-going 
threshold 


Negative-going 
threshold 


Hysteresis(V74—Vy_) 


SYMBOL PARAMETER 
tPLH/ 
tPHL 


Propagation delay time 
nA, nB to nY 


Output transition time 


e 
(W)_[ wan. | TvP. [Max | in. [Max | Min. [MAX 


SYMBOL PARAMETER 


Propagation delay time 
nA, nB to nY 


Output transition time 
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Ee 


GD54/74HC133, GD54/74HCT133 
13-INPUT NAND GATE 


2 ae 


General Description 
These devices are identical in pinout to the Pin Configuration 
54/74LS133. They contain a single 13-input NAND 
gate. These devices are characterized for operation 
over wide temperature ranges to meet industry and 
military specifications. | 


Features 


e Low Power consumption characteristic of CMOS 
devices | 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 

| for HCT 4.5 to 5.5 volts Suffix-Blank : Plastic Dual In Line Package 

Low input current: 1A Max. Suffix-J  : Ceramic Dual In Line Package 

Low quiescent current: 20uA Max. (74HC) | Suffix-D Small Outline Package 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Diagram Function Table 


All inputs H 
one or more inputs: L 


Z<rRree-TO WAMoOoOD > 


Fig. 1 Logic diagram 
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GD54/74HC133, GD54/74HCT133 


Absolute Maximum Ratings 

_ SYMBOL PARAMETER CONDITIONS | 
Pile. DC input or output diode current for V.<—0.5 or V,>Vo,+0.5V Lo 
fo ie ‘DC output source or sink current for —0.5V<V_<Vo_ +0.5V 


Power dissipation per package above +70°C: 
P ed derate linearly with 8mW/K 


At distance 1/164 1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


CHARACTERISTIC 
Supply-Voltage Range V.~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t: GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


LIMITS 
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GD54/74HC133, GD54/74HCT133 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


Voc Ta=25°C GD74HC133} GD54HC133] ayy 


TEST CONDITION 


Voltage 


LOW level 


input voltage 


HIGH level VIN = Vin 


or Vip OH= —4mA 3.98 3.84 i ag 
ee 2mA 5.48 5.34 5.2 
Vin= = Vin loL= 2 OuA : . 
6.0 
or Vit lop =4mA 0.17] 0.26 0.4 
a =5.2mA 0.15] 0.26 0.4 
ia [eererasel ei reof | [orf |r] [ro 


Quiescent Supply Vin=Voc or Se 
Current lout = OA 


DC Electrical Characteristics for HCT 


= ig 
cor GeNDTIOn ve Ta=25°C GD74HCT133/GD54HCT133) | 
yf win. [ ve. | wax. | win, | Max, | me. | MAK. 


HIGH level input 7 
Voltage 


LOW level 


< 


output voltage 


LOW level 


< 


output voltage 


input voltage 


HIGH level 
output voitage 


LOW level 
output voltage 


Vin=Vec or GND 


lout = OA 
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GD54/74HC133, GD54/74HCT133 


AC Characteristics for HC: t,=t,=6ns C_=50pF 


SYMBOL PARAMETER 


teu Propagation delay time 
_A thru H to Y 


T,=25°C coe GD54HC133 


Output transition time 


Voc T,=25°C GD74HCT133/GD54HCT133 


e . J = 
SYMBOL PARAMETER 


teLH/ Propagation delay time 
A thru H to'Y 


Output transition time 


AC Waveform 


Any INPUT 


Y OUTPUT 


Fig. 2 Waveforms showing the (Any) Input 
to output (Y) propagation delays and the out- 
put transition times. 


Note to AC waveform 
(1) HC . Vu=50%, Vi= GND to Vec 
HCT: Vy=1.3V; V,=GND to 3V. 
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GD54/74HC137, GD54/74HCT137 
3-TO-8 LINE DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS137. Each device decodes a 3-bit address 
to 1-of-3 active-low outputs. It has a transparent 
latch for storage of the address. Two chip selects, 
one active-low and one active-high, are provided 
ed to facilitate the demultiplexing, cascading, and 
chip-selecting functions. These devices are 
characterized for operation over wide temperature 
ranges to meet industry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 


¢ Output drive capability: 10 LS TTL Loads Min. ae Cee 
e Operating speed superior to LS TTL Suffix-D  : Small Outline Package 


e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 144A Max. 

Low quiescent current: 8OvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


INPUTS OUTPUTS 


purus 
TEE, [Ep | Ao | As [Az] Yo [Ys [Ye | Yo | ¥e | ¥s | Yo [Yr 
H L H X xX | X 


stable 


X 
X 
L 
L 
L 
L 
L 
L 
L 
L 


rrr r crrrerre <= 
Leh lt LA tr Fx 
2 ae Ee 2 oe 
Lileks 
L222. FT eT ex 
2 2. ee} Ee 
a ae eee ae ae Oe Oe eee Se Be 
abe, ae ak. ake FO 8 oe LE 
im ae Ff Ee Et 
ob 2k ck, f- 2 a ee Es 
he 2 eee Se 
ae rs Ca Oa ee io Ss Ss 
rae Lt tater Es 


H = HIGH voltage level 
L = LOW voltage level 
X = don’t care 


ee ees ee ee | 
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GD54/74HC137, GD54/74HCT137 


“ 


Absolute Maximum Ratings 


PARAMETER | 
lt a iO ee 
for V.<—0.5 oF V,>Vgg+0.5V 


At distance 1/1624 1/32 in. 
from case 
Lead temperature for 60 sec(CERAMIC) - 
| 10 sec(PLASTIC} 


Co 
Ler 
ek above +70°C: 
Power dissipation per package derate linearly with BmW/K 


Recommended Operating Conditions 


LIMITS 
CHARACTERISTIC UNITS 
a 

Supply-Voltage Range V,~: GD54/74HC Types 


2 6 V 
GD54/74HCT Types 4.5 5.5 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,. t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


ak 

ics 
7 
@ 


(1) qe 1_»& a Yo 
“re, Heo r{ >“ Y, 
At A ae ob: (13) Y. 

A, a >, 0 | - > * Hee 
; ThE o =: 02) y, 
Gh EC fy, 
A, a ae > {eS sb: (10) Y; 


o 
\/ 
S 
¢ 
DU 
a $ 
a x 


Fig. 1 Logic diagram 
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GD54/74HC137, GD54/74HCT137 


DC Electrical Characteristics for HC | 


SYMBOL PARAMETER TEST CONDITION 
(¥)_| min. | typ. | Max. | Min. | Max. | MIN. | MAX. | 
HIGH level input 2.0 
4.5 
Voltage 6.0 
LOW level 2.0 
4.5 
6.0 
2.0 
Vin= Vin , 


< 


< 


input voltage 


HIGH level 


output voltage 


LOW level 


.26 0. 
ERE 
nd 


output voltage 


orVi | lop=4mA ene 
lol =5.2mA 0.15 
Input leakage Current Vin=Voc or GND peo} | | 


' Quiescent Supply Vin=Voc or GND 
= Current lout = OvA 


DC Electrical Characteristics for HCT 


LOW level 


input voltage 


HIGH level 
output voltage 


or Vit lou =-—4mA 


LOW level Vin=Vin| lor =20pA 


output voltage or Vy lop =4mA 


Input leakage Current Vin=Vccor GND 


Quiescent Supply Vin=Voc or GND 
Current lout = OvA 
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'  @D54/74HC137, GD54/74HCT137 


Timing Requirements for HC: t,=t;=6ns C,=50 pF 


wer saniiieren Ta=25°C GD74HC137 | GD54HC137 
~ Mice 
Pulse width LE to CLK re i: 
6.0 | 13 
| 2.0 | 75 
Setup time A, before CE 45 | 15 
| 6.0 | 13 
2.0 
A,, after LE 4.5 
6.0 


Veo 
fi fr cw ee 


Propagation Delay Time 
A,B,C to Yn | 


Propagation Delay Time 
E, to ¥n 


a 
mk 
—~ NO Oo 
“Nn OO 


ie 
14 


55 
17 


75 
22 
19 
38 
7 
6 


Propagation Delay Time 
E> to Yn 


Output Transition Time 


Propagation Delay Time ° 
LE to Yn 
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GD54/74HC137, GD54174HCT137 


Timing Requirements HCT: t,=t;=6ns C_=50 pF 


Ta=25°C GD74HCT137|GD54HCT137 
SYMBOL _ PARAMETER V UNIT 


aca ares 


LE to CLK 


A, before LE. 


A,, after LE 


Propagation Delay Time 
A,B,C to Yn 


Propagation Delay Time 
E, to Yn 


Propagation Delay Time 
E> to Yn 


Propagation Delay Time 
LE to Yn 


Output Transition Time 
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GD54/74HC138, GD54/74HCT138 
3-TO-8 LINE DECODER/DEMULTIPLEXER 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS138. Each device has 3 Binary select (A, 
B, and C), and decodes A 3-Bit address to 1-of-8 
active-LOW outputs. This device features three chip 
enable inputs. Two active-LOW and one active-HIGH 
to facilitate the demultiplexing, cascading, and chip- 
selecting functions. These devices are characteriz- 
ed for operation over wide temperature ranges to 
meet industry and military specifications 


Features 


e Low Power consumption characteristic of CMOS 
devices 


Suffix-Blank : Plastic Dual In Line Package 
e Output drive capability: 10 LS TTL Loads Min. Suffix-J : Ceramic Dual in Line Package 


e Operating speed superior to LS TTL Suffix-D : Small Outline Package 


Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input curent: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


INPUTS OUTPUTS 


+ [te [es | Ao [A [2 | %o | %s | Ye | Ya | Ye 


H = HIGH voltage level 
L = LOW voltage level 
X = don't care 


eee oe oe OE 
gle eke ake ee oe a 
ae a oe ek, FO OE 


moeerrereere| xx 2, 7M 


rere rere |x exo 
Ged 
rere rrrr|xxx 


Toes oe fe 


Leet fot 


a a oc ceeefexs|e 
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GD54/74HC138, GD54/74HCT138 


Absolute Maximum Ratings 


0 

06 Suppy vote SiS SCSC~*C 
[06 input or outut ode curent | rvccosevpvarosy |_| 
06 output source or nk curent | tor ~O5veVaeVent0.5v | 


: seannie : above +70°C 
ower dissipation per package derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 

for 60 sec(CERAMIC) 

10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


LIMITS 
CHARACTERISTIC UNITS 
ee 
Supply-Voltage Range V.;-: GD54/74HC Types 6 
5.5 


2 
GD54/74HCT Types 4.5 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


a, _ || 
> > g 

a, BS Se a 
— 

4, BS Sx ae 


‘ 


xi 


<| 


<j 


® 
e 
< 


E (6) S 


<j] 
% 


‘ 

; 

Tt 
aa 

v 


s . ¥ 5 ¥ ‘ ' 
2 
<j 


BD: 


Fig. 1 Logic diagram 


mi 
& 

e 
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GD54/74HC138, GD54/74HCT138 


DC Electrical Characteristics for HC 


SYMBOL| PARAMETER | GD74HC138 UNIT 


HIGH level input 

V 
Voltage 
LOW level 


input voltage 
HIGH level 


output voltage 


LOW level 
output voltage 


loL=4mA 
lol =5.2mA 


Input leakage Current] = Viy=Vcc or GND 


Quiescent Supply Vin=Vecc or GND 


| 
Ee Current lout= OuA 


Ta=25°C GD7 4HCT 138] GD54HCT138 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 


sinner [nem [os | [on[ ons] 
Input leakage Current Vin=Vecor GND 


Quiescent Supply _ Vin=Voc or GND 
cc | Current lout = OWA 
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GD54/74HC138, GD54/74HCT138 


AC Characteristics for HC: t,=t;=6ns C, =50 — 


SYMBOL 


tory / Propagation Delay Time 
tpHL An,E, to Yn 


Propagation Delay Time 
E, E, to Yn 


Output Transition Time 


PARAMETER 


Propagation Delay Time 
An,E, to Yn 


4.5 


Propagation Delay Time 
E, , E, to Yn 


Output Transition Time 


AC Waveforms 


An, E3 INPUT 


Fig. 2 Waveforms showing the address input Fig. 3 Waveforms showing the enable input 
(A,) and enable input (E3) to output (Y,) pro- (E,,) to output (Y,,) propagation delays and the 
pagation delays and the output transition times. output transition times. 


Note to AC waveforms 
(1) HC : V,,=50%; V,=GND to Voc. 
HCT: V,,=1.3V; V,=GND to 3V. 


4-176 


GD54/74HC139, GD54/74HCT139 
DUAL 2-TO-4 LINE DECODER/DEMULTIPLEXER 


General Description 


These devices are identical in pinout to the 
54/74LS139. They contain two independent 1-of-4 
decoders each with a single active-low enable in- 
put. Each circuit decodes a 2-bit address to 1-of-4 
active-low outputs. Data on the select inputs (A, B) 
cause one_of the four normally high outputs to go 
low. These devices are characterized for operation 
over wide temperature ranges to meet industry and 
military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Diagram 


ENABLE 1 


SELECT 
INPUTS 


DATA 
OUTPUTS 


SELECT 
INPUTS 


Fig. 1 Logic diagram. 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Function Table 


- = oe. ae 


H H 
H H 
L H 
H L 
H H 


H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
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GD54/74HC139, GD54/74HCT139 


Absolute Maximum Ratings 


an 
Tr 

0c input of output dode curent | tervc-OServpvaroev | 

06 eutput source or sink curent | for -O.5veVGCVent0.6V |_| 

| -65 | 


CONDITIONS 


| 
se above +70°C: 
Power dissipation per package derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


. Supply-Voltage Range V.~-: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,. Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,. t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC139, GD54/74HCT139 


DC Electrical Characteristics for HC 


HIGH level input 
Voltage 


LOW level 


input voltage 


HIGH level Vin=Vin 


output voltage or Vip lon=—4mA 
lon =-—5.2mA 


LOW level 


output voitage lon= 4mA 
lop =5.2mA 


Input leakage Current Vin=Voc or GND 


Quiescent Supply Vin=Vcc or GND 
ag Current lout = OwA 


DC Electrical Characteristics for HCT 


SYMBOL PARAMETER TEST CONDITION 


HIGH level input 


Typ. | MAX. | MIN. | MAX. | MIN. | MAX. | 


Voltage 


rou vt oo 


input voltage 


ze 
A 
vos | mot ine [4 
oe output voltage or Vit | Ioy=—4mA | 4.5 
= 
ae 


output voltage or Vip 
Input leakage Current Vin=Voc or GND 


Quiescent Supply Vin=Vcoc or GND 
Current lout = OHA 
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GD54/74HC139, GD54/74HCT139 


AC Characteristics for HC, t,=t;>=6ns C,=50 pF 


SYMBOL _ PARAMETER 
tPLH / 
tPHL 
teLH / 

— tPHL 
tL / 
THE 


SYMBOL 


Propagation Delay Time 
nA,nB to nYp, 


Propagation Delay Time 
nE to nY, 


Output Transition Time 


Ta=25°C GD74HCT139|GD54HCT1 39] |, 
PARAMETER Voc 


Propagation Delay Time 
nA,nB to nYp, 


Propagation Delay Time 
nE to nY,, 


Output Transition Time 


_ NAJNB INPUT 


n¥, OUTPUT 


Fig. 3 Waveforms showing the latch enable 
Fig. 2 Waveforms showing the data input (nA, input (nE) pulse width, the latch enable input 
nB) to output (nY,) propagation delays and , to output (nY,,) propagation delays and the 
the output transition times. output transition times. 


Note to AC waveforms 
(1) HC : Vm=50%; V,=GND to Voc: 
HCT: V,\,=1.3V; V;=GND to 3V. 


é 
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GD54/74HC147, GD54/74HCT147 
10-TO-4 LINE (DECIMAL-TO-BCD) PRIORITY ENCODER 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS147. This encoder features priority en- | 
cording of the inputs to ensure that only the highest 
input lines are encoded to a four active-low BCD’ 
coded when all nine data inputs are at a high logic 
outputs. The implied decimal zero condition is en- 
coded when all nine data inputs are ata high logic 
level (inactive). These devices are characterized for 
operation over wide temperature ranges to meet in- 
dustry and military specifications 


Features 

e Low Power consumption characteristic of CMOS Suffix-Blank : Plastic Dual In Line Package 
devices Sutfix-J : Ceramic Dual in Line Package 

© Output drive capability: 10 LS TTL Loads Min. Pt eee eae 

e Operating speed superior to LS TTL 

e 


Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80yu Max. (74HC) 

High noise immunity characteristic of CMOS 


Diode protectin on all inputs Function Table 


INPUTS OUTPUTS 


Ro [As [Aa | Ba [Aa] As [Ro [Ar [Ra | Va| Yo |¥ | Yo, 


H|H}H]H H|H|H|H 


aL 


TaorK KKK XK 
TioriitreKxKxK xK 


H 
X 
X 
X 
X 
X 
X 
X 
L 


zr xxx = 


-xxxx xxx Xx st Fal 


-iIrircg¢irirdg 


Fatt ee xx x 
Smarts tex x 
oe Bae is amo ee Wa Oe ee 
oe ae Sis a as a 
ps Se is ke Oe TS A al 
TIIrrer crs = 
Fr lLaer rs 


= 
x 
as 
a 


H = HIGH voltagel level 
L = LOW voltage level 
X = don't care 
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GD54/74HC147, GD54/74HCT147 


Absolute Maximum Ratings 


[~svmaot [PARAMETER —~=*«tS*~*~CS TIONS ——CSC*dSC wT 
[Vee] b0 Suppywotage —iSSC~=“~*‘“s*~‘“‘“irC 
[nla 0 input or output diode curent’ | torviccoSorvpvgsoev | | eo) _| ma 
a ST OT 
[Teg Storage temperature ranged SSCS tg 


card sehen euneand above +70°C: 
ower dissipation per packag derate linearly with 8mW/K 


At distance 1/1641 132 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


CHARACTERISTIC 


Supply-Voltage Range V.~: GD54/74HC Types 
GD54/74HCT Types 
DC Input or Output Voltage V, Vo 


_ Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


eit 


Fig. 1 Logic diagram 
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GD54/74HC147, GD54/74HCT147 


DC Electrical Characteristics for HC | 


SYMBOL PARAMETER Ta=25°C GD74HC 147 | GD54HC 147 


Vec 
ee am Se oc tans cost ta 
HIGH level input 2.0 
LOW level 


15 1.5 
4.5 3.15 3.15 
wollage 6.0 | 42 4.2 
input voltage 


2.0 1.9 2.0 1.9 
lon=—-20HA | 45 | 44 | 45 4.4 
H | - OH 
jo) oe Vin= Vie 60 | 59 | 60 5.9 
output voltage or Vi lon=—4mA a5 3.981 -43 3.84 
lon=—5.2MA| 6.0 | 5.48] 5.2 5.34 
2.0 0:1 
LOW level Vin=Vin lor = 20HA 0.1 
VoL 0.1 


TEST CONDITION 


6.0 
output voltage or Vir | lop =4mA 4.5 0.17| 0.26 0.33 
| lint | input teakage Current | Vy=Vocorano_ [eo | | [oi] | 10 | 
tee Quiescent Supply Vin=Vec or GND peo} | | 8 | 
Current lout= OHA 


DC Electrical Characteristics for HCT 


SYMBOL PARAMETER 


HIGH level input 
Voltage 


TEST CONDITION 


LOW level 
input voltage 


Se 
‘o) 


HIGH level Vin=Vin loH= —20pu 


output voltage or Vip lon=—4mA 


LOW level Vin=Vin| 'or=20KA Ea 


Hi 


output voltage or Vit loL=4mA 


Input leakage Current Vin=Vcc or GND 


Quiescent Supply Vin=Vcc or GND 
Current lout = OvA - 


il | 
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GD54/74HC147, GD54/74HCT147 


AC Characteristics for HC: t,=t=6ns C,=50 = 


SYMBOL 


touH/ Propagation delay time 
tee An to Yn 


tron/ 


Output transition time 
tra 


r 
SYMBOL PARAMETER 


teLH/ . Propagation delay time 
tou An to Yn 


tron/ 


t Output transition time 
THL 


AC Waveform 


Fig. 2 Waveforms showing the decimal data 
inputs (A,,) to output (Y,,) propagation delays 
and the output transition times. 


Note to AC waveform 
(1) HC : VM=590%; V,=GND to Voc: 
HCT: Viy=1.3V; Vj=GND to 3V. 


4-184 


GD54/74HC148, GD54/74HCT148 
8-TO-3 LINE PRIORITY ENCODER 


General Description 


These devices are identical in pinout to the 
54/74LS148. This encoder features priority en- 
coding of the inputs to ensure that only the highest 
order data line is encoded. Eight active-low data in- 
put lines are encoded to three active-Low binary 
outputs (octal). Cascading circuitry (enable input El 
& enable output EO) has been provided to allow oc- 
tal expansion without the need for external circuitry. 


Features 


Low Power consumption characteristic of CMOS 

devices 

Output drive capability: 10 LS TTL Loads Min. 

Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1uA Max. 

Low quiescent current: 8OuvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Diagram 


— (10) 


TS <i» 
wale 


- Mire 


HS *. 
eae 


Fig. 1 Logic diagram 


EI - Ne 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Function Table 


INPUTS PSS 
0 Ay Az Ag Ag As Ag Ay 


>I 
x< 
Ir x< 
af, ob 2, 2 we Fr oe 
Iz 
Lara ae rT LL 
Teter Te ate zs 


See err err 2a 
merrrrrerer rr|2 


X X X X 
H H H H- 
X X X XK 
X X X X 
X X X X 
X X X X 
XX XL 
X X LH 
X L HH 
L HHH 


H 
X 
X 
X 
L 
H 
H 
H 
H 


Sb os oe oe, cE FE 


i es Ce Ge Oe OS a ee 
Lb le ee 


X 
H 
X 
X 
L 
H 
H 
H 
H 
H 
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GD54/74HC148, GD54/74HCT148 


Absolute Maximum Ratings 


SYMBOL PARAMETER CONDITIONS 
DC Supply voltage a 


| Inelox | DC input or output diode current for V;<—0.5 oF V;>Vgg+0.5V 

I nig oe | DC output source or sink current for —0.5V<V_<Voco + 0.5V 

DC Voc oF GND current re 
u ei 


Storage temperature range 


ene es | above +70°C: 
Power Geelbanon Pen Peenage derate linearly with 8mW/K 


At distance 1/16+ 1/32 in. 
Recommended Operating Conditions 


from case 
CHARACTERISTIC . 


for 60 sec(CERAMIC) 
Supply-Voltage Range Vo~: GD54/74HC Types 


Lead temperature 


LIMITS 


10 sec(PLASTIC) 
GD54/74HCT Types 
DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


AC Waveform 


Fig. 3 Waveforms showing the decimal data 

inputs (An) to output (Yn) propagation delays 

and the output transition times. Note to AC waveform 

(1) HC : V,,=50%; V,=GND to Ve. 
HCT: V,,=1.3V; V,=GND to 3V. 
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_GD54/74HC148, GD54/74HCT148 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 
HIGH level input 


HIGH level 
output voltage 


TEST CONDITION 


Voltage 


LOW level 


input voltage 


, 2.0 0.1 0.1 | 
LOW level Vin=Vin} lop =20uA | 4.5 0.1 0.1 
6.0 0.1 0.1 V 
OuipHiwellege orVy | Io. =4mA 0.17] 0.26 0.33 0.4 
loL=5.2mA 0.15} 0.26 0.33 0.4 
Input leakage Current Vin=Vec or GND 1 
IN=YCC 


ViH 
Vit 
Vou 
Vou 
tht feo} | 
' Quiescent Supply Vin=Vec or GND 
ce Current lout = OvA 


DC Electrical Characteristics for HCT 


pA 


74HCT148|GD54HCT14 
TEST CONDITION So74HCTI48|abs4nCT145 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


inl Input leakage Current Vin=Vcecor GND 


Quiescent Supply Vin=Vec or GND 
loc Current lout = OHA 
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GD54/74HC148, GD54/74HCT148 


AC Characteristics for HC: t,=t;=6ns C_=50 pF 


V GD74HC148 | GD54HC148 
SYMBOL PARAMETER ce UNIT 
/srmaot (V)_ Cane free. Tema Mn, [ona | wy, [oa 
teLy/ Propagation Delay Time 2: 50 | 160 
: 20 | 34 
PHL An to Yn 17 29 
tei y/ Propagation Delay Time | 2.0 45 | 130 180 
t = a Tf 27 36 
PHL An to EO 15 23 31 
tei y/ Propagation Delay Time 60 | 180 230 270 
22 36 46 54 
{PHL An to GS 18 30 39 45 


tor H/ Propagation Delay Time 75 | 190 240 280 
| 23 37 46 55 
tey/ Propagation Delay Time 45 | 130° 180 

17 27 36 
tPHL El to GS 15 | 93 34 
teLH/ Propagation Delay Time : 160 
{PHL El to EO 1 


ELH! 
Output Transition Time a 
THL 


9 | 33 
7 | 28 
rE 
i 15 
6 13 
AC Characteristics for HCT: t,=t;=6ns C,=50 pF 


| SYMBOL PARAMETER Veo | T,.= 25°C _—s[@p74HcT148laDs4HcT148 


(V) Caw {'rve- [max] wi [wax | MI [MA 
tpi H/ Propagation Delay Time 


An to Yn 


Propagation Delay Time 
An to EO 


Propagation Delay Time 


El to GS 


tPLH/ 
'PHL 


tPLH/ 
tPHL 
'TLH/ 

THLE 


Propagation Delay Time 


El to EO 


Output Transition Time 
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GD54/74HC151, GD54/74HCT151 
8-TO-1 LINE DATA SELECTOR/MULTIPLEXER 


General Description 


These devices are identical in pinout to the 
54/74LS151. This circuit selects one of the 8 
binary data inputs, depending on the address 
presented on the A, B, and C inputs. It features both 
true(Y) and complementary(Y) outputs. The enable 
input must be at a low logic level to enable the 
multiplexing. A high logic level at the enable pin 
forces the Y output high and the Y output low. The 
HC/HCT 151 is similar in function to the HC/HCT 
251 which has 3-state outputs. These devices are 
characterized for operation over wide temperature 
ranges to meet industry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1uA Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Function Table 


INPUTS OUTPUTS 
Fle[e [atop fe [eu [s[ele | ¥ y 


H|XIX|X]X|X]X1X] Xx] X]xX] xX] H EL 
LJLJLJLILIX|xXIx |x Tx ]xX]x} Hye 
JLILILILIHIX |x] x ]x xix] x] oda 
LILI LIHIXJLIXTX) XTX T XTX} HPL. 
LILILIH|X/HIX|XIX|XIX]X] LTH 
LILIHILIXIX]ILIXIX|XTX|XT AT e 
LILIJHILIXIxX|HIX|xXIx];xyx}udyaH] 
LILIH|IH|IX|XIX|ILIX]XIX]X]|AHTe 
LILIJH|IH|IX|XIX|HIX|]XIX)X|LIH 
LIH}LILIX|X]XIX]LIXEX TXT AH Pe 
LIH}JLILIX]X|X|X]HIX|xX] xX] Lb ]H 
LIH|ILIH|IX|X]X|X]X/LIX|X] HEL 
LIH|ILIH|X|XIX|xXIX]JHIX]xX] LIA 
LIH}|HILIX|X]X|XIX|XTLIX|T HTL: 
LIH}JHILIX|XIxX|xX]xX]xXI|H]xX] LH 
LIHLH|IH|X|XIX|X}]X]XIX/LIT ATL 
L HIX|xXIX|xXIxX]xXIX]H]| LH 


H = HIGH voltage level 
= LOW voltage level 
X = don't care 
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GD54/74HC151, GD54/74HCT151 


Absolute Maximum Ratings 


a 
Tnlox | 06 input or output diode curent | tor V<-OS or V>Va,tO8V 
Tig | 86 output source or sink current | for ~0.5VEVg<Vegt0.5V 
a a 
| Ts | areal 


Storage temperature range 


Power dissipation per packa above +70°C: 
hdl derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


CHARACTERISTIC 


Supply-Voltage Range V,~: GD54/74HC Types 
GD54/74HCT Types 
__ DC Input or Output Voltage V,, Vo a ae 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


LIMITS 


Logic Diagram 


~a AAA r. : iz 


ps !) S 


(se) 
——V 
aK PaRREE 
=i 
os 3) S : 
=? As 


Fig. 1 Logic diagram 
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—GD54/74HC151, GD54/74HCT151 


DC Electrical Characteristics for HC 


Ta=25°C GD74HC151 | GD54HC151 UNIT 


/MAX. | MIN. | MAX. 
0.3 0.3 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 


output voltage 


lon=—4mA 3.98 3.84 3.7 
lon= —5.2mA 5.48 5.34 5.2 
2.0 
Vin=Vin lol =20yuA 4.5 
6.0 
or Vip loL=4mA 0.17] 0.26 0.4 
lol =5.2mA 0.15] 0.26 0.4 
[tai _| rout estoe Curent] vwvecorano [eo] | [or] [10] [10 


Quiescent Supply Vin=Voc or GND 
oe Current lout = OvA 


LOW level 


< 


output voltage 


UNIT 


LOW level: 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


or Vit lot =4mA 


Input leakage Current] Viy=Vecor GND 


Quiescent Supply Vin=Vec or GND 
loc Current lout = OwA 


GD54/74HC151, GD54/74HCT151 


AC Characteristics for HC: t,=t;=6ns C_=50 pF : 


Veo Vez 
| eee te Yoo | = tecasre | corns: costes 
tpi H/ 2.0 
tpHL 
- Into Y, Y 


Propagation Delay Time 170 215 255 
os 4.5 34 43 51 
A,B,C to Y, Y 6.0 29 37 43 
Propagation Delay Time . 
tovia/ Propagation Delay Time 2.0 41 180 220 
PLH is as aie y 4.5 15 36 44 
tPpHL Eto Y, Y 6.0 12 31 38 
tru! 2.0 19 75 95 
Output Transition Time 4.5 ré 15 19 
tTHL 6.0 6 13 16 


V 
poen]—_emmcen—_( i ET = 


leew | ele] [al tele 

tia: A,B,C to Y, Y 

Mion OBO eo 
Su: Into Y, Y 

lee ee ee ele 
our Eto Y,.Y 

BL emer ast Pete] jel tele 
HL 


AC Waveforms 


1, 'NPUT A,B,C OUTPUT 


E. In 


Y OUTPUT Y OUTPUT 


Y OUTPUT 7 Y OUTPUT 


—~! l-TTLH THU he 


Fig. 3 Waveforms showing the select input 
(A.B.C) and enable input (E) to outputs (Y and 
Y) propagation delays and the output transi- 
tion times. 


Fig. 2 Waveforms showing the multiplexer in- 
put (In) to outputs (Y and Y) propation delays 
and the output transition times. 


Note to AC waveforms 
(1) HC : V,,=50°%: V,=GND to VQ. 
HCT: V,,=1.3V: V,=GND to 3V. 
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GD54/74HC153, GD54/74HCT153 
DUAL 4-TO-1 LINE SELECTORS/MULTIPLEXERS 


General Description 


These devices are identical in pinout to the 
54/74LS153. They contain two multiplexers, where 
each multiplexer is selected by two-bit address. 
Each multiplexer has a select input which enables 
it when taken to a low logic level. When a high logic 
level is applied to a select input, the output of its 
associated multiplexer is taken low. The 
HC/HCT 152 is similar in function to the HC/HCT 
253 which has 3-state outputs. These devices are 
characterized for operation over wide temperature 
ranges to meet industry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Diagram 


Fig. 1 Logic diagram 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 


: Ceramic Dual In Line Package 
: Small Outline Package 


Function Table 


SELECT OUTPUT 
INPUTS | DATA INPUTS | =. - | OUTPUT 


tou el 
Pee ee ee &| o 
xx xx xx Dr K |S 
xxx x Dex x «| P| 
xx Ee KK xx «| S| 
rrexex xxx x «|| 


wreerere sli 
= a ee 0 oe a ode” eo -|2 


H=HIGH voltage level 
L=LOW voltage level 
X=don't care 
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GD54/74HC153, GD54/74HCT153 


Absolute Maximum Ratings =e oO, 


a 
Thelox [06 input or output diode curent | tor V-O.8 or WDVGgFOSY 
[ly | 06 output source or sink curent | for ~O.5V<VjCVeg#0.5V 
a 


| MIN. | 

| =0.5 | 

a 

ee 

| DC VegorGNDcurent | 

[Tow | Storage temperature ange | SSSCSCS~dSC 


Power dissipation per pack above +70°C 
ania aed derate linearly with 8mW/K 


At distance 1/1641/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


CHARACTERISTIC 


Supply-Voltage Range V,~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types | 
GD54 Types 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC153, GD54/74HCT153 


DC Electrical Characteristics for HC | 
[tan25°6 | aorancrss | cosenorss 


| (v)_| min. | typ. | max. | min. | max. | MIN, [ Max. | 
Via | 4.5 
Voltage 6.0 


UNIT 


V 
LOW level 20 
Vit 4.5 Vv 
input voltage 6.0 . 
2.0 |} 19 | 2.0 1.9 1.9 
HIGH level Vin=Vin| lon=—20vA | 4.5 | 4.4 | 4.5 4.4 4.4 
Von | 6.0 | 5.9 | 6.0 5.9 5.9 V 
output voltage or Vi | lon=—4mA | 4.5 | 3.98 3.84 3.7 
lon=—5.2mA} 6.0 | 5.48 5.34 5.2 
2.0 
LOW level Vin=Vin lo. = 20pA 4.5 
VoL 6.0 V 


output voltage or Vip. loL=4mA 4.5 0.17] 0.26 0.4 
loL=5.2mA | 6.0 0.15} 0.26 0.4 
Input leakage Current Vin=Vcc or GND feo} | jor] 


tnt po} | to | aa 
Quiescent Supply . Vin=Voc or GND 
pA 
Current lout= OvA 


T,y=25°C GD74HCT153|/GD54HCT153 


UNIT 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


ar 


sumtvomae | ore [arama [as | [ovr [ one] [asl [ow 
Input leakage Current Vin=Vecor GND 5.5 | 


Quiescent Supply Vin=Vcec or GND 
Current lout = OA 


< 
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GD54/74HC153, GD54/74HCT153 


AC Characteristics for HC: t,=t;=6ns C_=05 pF 


SYMBOL PARAMETER 
tei / 
tPHL 
teLH / 
tPHL 
isis 
tPHL 
tu / 
tTHL 
Ty=25°C GD74HCT153 GD54HCT153] 
SYMBOL PARAMETER Vcc 
teu / 
tPHL 
teLH / 
tPHL 
teLH / 
tPHL 
ttuH / 
tTHL 


AC Waveforms 


Propagation Delay Time 
A or B to nY 


Propagation Delay Time 
Data (ni,) to nY 


Propagation Delay Time 
E to nY 


Output Transition Time 


Propagation Delay Time 
A or B to nY 


Propagation Delay Time 
Data (nl,) to nY 


Propagation Delay Time 
E to nY 


Output Transition Time 


ni INPUT A, BnE INPUT 


n¥Y OUTPUT 


tTHL 


Fig. 2 Waveforms showing the input (11, 21,) Fig. 3 Waveforms showing the select input (A, 

to output (1Y, 2Y) propagation delays and the B) and the output enable input (E) to output 

output transition times. (1Y, 2Y) propagation delays and the output 
transition times. 
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GD54/74HC154, GD54/74HCT154 
4-TO-16 LINE DECODER/DEMULTIPLEXER 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS154. This circuit, when enabled, selects 
one of 16 active-low outputs according to 4 binary 
select inputs. Two active-low enables are provid- 
ed to ease cascading of decoders with little or no ex- 
ternal logic. These devices are characterized for 
operation over wide temperature ranges to meet in- 
dustry and military specifications 


Features 


¢ Low Power consumption characteristic of CMOS 
devices 
e Output drive capability: 10 LS TTL Loads Min. 
e Operating speed superior to LS TTL 
Wide operating voltage range: for HC 2 to 6 volts Suffix-Blank : Plastic Dual In Line Package 
| for HCT 4.5 to 5.5 vols a. | aeneene 
Low input current: 1pA Max. 
Low quiescent current: 8OvA Max. (74HC) 
High noise immunity characteristic of CMOS 
Diode protection on all inputs 


Function Table 


[nears 


slid 


/Ey |, | Ao Ar Az As|Yo V1 Yo Ys Ys Ys Yo ¥ Yo 

HIH|X xX xX X|H H H H H H H H H H H H H H H H 
H|L|xX xX xX X]H H H H H H H H H H H H H H H H 
L{/H|x x xX X|H H H H H H H H H H H H H H H H 
L{/L{/t tbtweetwL{|t H H H H H H H H H H H H H H H 
L/L]H L L LIJH LE H H H H H H H H H H H H H H 
L/t/tL H LE LI|H H LH H H H H H H H H H H H H 
L L H H L L H H H L H H H H H H H H H H H H 
L/L/L LH LIJH H H H LH H H H H H H H H H H 
L/L|H L H LI|H H H H H LH H H H H H H H H H 
L|/L/tL H H LI|H H H H H H LH H H H H H H H H 
L|tL}]H H H LI|H H H H H H H L H H H H H H H H 
L}L}]toeLeL H]|H H H H H H H H LH H H H H H H- 
L/L}]H tL t H|H H HH H H H H H L H H H H H H 
L}/t}t oH tL H|H H H H H H H H H H L H H H H H 
L|t|H H L H|H H H H H H H H H H H LH H H H 
L/L{/ttH H|H H H H H H H H H H H H L H H H 
L|tL|/H L H H|H H H H H H H H H H H H H L H H 
tL|/t|/tl H H H|H H H H H H H H H H H H H H L_ H 
L|L]H H H H|H H H H H H H H H H H H H H HL 


H=HIGH voltage level L=LOW voltage level X=don’t care 
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GD54/74HC154, GD54/74HCT154 


Absolute Maximum Ratings 


| 
a a 
TTtoe [BC input or ouput dode curent | for V-0S orvovarosy | 
te |e ott snee ater | rant 887 


Storage temperature range | 


: de : above +70°C: 
ower dissipation per package derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


LIMITS 
Supply-Voltage Range V,~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


Eg © Ao Ay A2 A3 
Y, VV \/ \/ Y, 
- yi vy vily 


si aanaenee ate | i l 


VV VV VV VV VV VV VV VY VY 


Yo YY Yo ¥3 Ya Ys Ye 7 Ye Yo Yoo Yar Yr2 Yi3 Yaq Ya5 
Fig. 1 Logic diagram 
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GD54/74HC154, GD54/74HCT154 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 
Voltage 


Voc 
m TYP. | MAX. | MIN. | MAX. | 
: 1.5 


TEST CONDITION 


LOW level 
input voltage 


HIGH level 


output voltage 


LOW level 


output voltage 


0.17 
loL=5.2mA 0.15 


| liy!_| input teakage Current | V=Vocorano_ [60] [| [or] [10 


Quiescent Supply Vin=Vcc or GND 


| 
a Current lout= OA 


HIGH level input 
Voltage 


LOW level 
input voltage 


HIGH level 


V 

on output voltage 
Vor 
loc 


LOW level 
output voltage 
are Input leakage Current Vin= or GND 


x pss] | for} fro} | 10 | a | 
pe [serve cere [TT [eT ToT [ol 
Current lout= OHA 
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GD54/74HC154, GD54/74HCT154 


AC Characteristics for HC: t-=t;=6ns C, =50 pF 


| Ta=25°C GD74HC154 | GD54HC154 
SYMBOL PARAMETER Vee UNIT 
& [ne [ rer [wa | [wn | [ne 

eed 2.0 56 | 150 190 225 
a 4.5 18 | 34 40 47 
'PHL 6.0 16 32 36 41 
— 2.0 56 | 150 190 225 
Sek 4.5 18 | 34 40 47 
'PHL 6.0 16 32 36 41 
ELH / 

THE 


Propagation Delay Time 


An to Yn 


Propagation Delay Time 
E, to Yn 


Output Transition Time 


PARAMETER 


Propagation Delay Time 
An to Yn 


Propagation Delay Time 
E, to Yn 


t / 
ed Output Transition Time 


tTHL 


AC Waveforms 


A, INPUT 


Fig. 2 Waveforms showing the address input Fig. 3 Waveforms showing the enable input 
(A,,) to output (Y,,) propagation delays and the (E,,) to output (Y,,) propagation delays and the 
output transition times. output transition times. 


Note to AC waveforms 
(1) HC : V,,=50%; V,=GND to Vog. 
HCT: V,,=1.3V; V,=GND to 3V. 


4-200 


GD54/74HC155, GD54/74HCT155 
DUAL 2-TO-4 LINE DECODERS/DEMULTIPLEXERS 


General Description 

These devices are identical in pinout to the 
54/74LS155. They contain two 1-to-4 line 
demultiplexers with individual enable inputs, in- 
dividual DATA inputs, and common binary address 
inputs. When both sections are enabled by the 
enables, the common binary address inputs sequen- 
tially select and route associated input data to the 
appropriate output of each section. Data applied to 
input 1C is inverted at its outputs and data applied 
at 2C is not inverted thru its outputs. When two in- 
puts and two enable inputs are connected with each 
other these circuits can be used as a 3-to-8 line 
decoder, or 1-to-8 line demultiplexer without exter- 
nal gating. 


Pin Configuration 


Features Suffix-Blank : Plastic Dual In Line Package 


e Low Power consumption characteristic of CMOS © re A eet ees et hala 
devices | 


e Output drive capability: 10 LS TTL Loads Min. 
e Operating speed superior to LS TTL 


Wide operating voltage range: for HC 2 to 6 volts 2-LINE-TO-4-LINE DECODER 
for HCT 4.5 to 5.5 volts OR 1-LINE-TO-4-LINE DEMULTIPLEXER 


INPUTS OUTPUTS 
SELECT | ENABLE 


Low input current: 1A Max. 

Low quiescent current: 40uA Max. (74HC) 
High noise immunity characteristic of CMOS 
Diode protection on all inputs 


1¥0 1¥1 1¥2 1¥3 


Function Table 


3-LINE-TO-3-LINE DECODER 
OR 1-LINE-TO-3-LINE DEMULTIPLEXER 


INPUTS OUTPUTS 


‘ENABLE 
SELECT 
ease DATA (0) (1) (2) (3) (4) (5) (6) (7) 


2Y0 2Y1 2Y2 2Y3 1Y0 1Y1 1¥2 1Y¥3 


(2) 

s 
ow 
> 


2 & 
=e 
= 
bs Of 
x= 
= a 
x 
xz 


SELEC 


TreIeTtTTtTrFereere KK 
Toioreretirmiéresr Ex 
se oe Ol ee Sk ee a ae 4 
ere ere Ee re 
Zeta st ft tt Fe 
atti fir xz 
TrrarTarTrTra~reregeTée 
a. 2b Lor Ee 
= 2 or Pr Et Zz LL 
xzrroeirtiaitiaiagtest 
Zeatrt zt ast Es 
Cr 2% 2 Zz tz ft st 


-C* = inputs 1C and 2C connected together 
E**= inputs 1E and 2E connected together 
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GD54/74HC155, GD54/74HCT155 


Absolute Maximum Ratings 


-—syweou | ~=PaRAweTER——~=«d;SCS*~*~« ONS YN 
Ver [86 Supp votage Ci SCSCSC~dC 


ie a 
im | =65._|.. 150 _| 
ae . above +70°C: 
Power Gissipavielt Per Package derate linearly with 8mW/K 
At distance 1/16+1/32 in. 
| from case 
Fi Lead temperature for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Recommended Operating Conditions 


LIMITS 
CHARACTERISTIC UNITS 
Supply-Voltage Range V.,~: GD54/74HC Types oe i 


V 
. GD54/74HCT Types 
DC Input or Output Voltage V,;. Vo 


Operating Temperature T,: GD74 Types +85 °C 
GD54 Types leo 


Input Rise and Fall times t,, t:; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


ENABLE (2) (7) 


1E 
DATA 1C 1¥1 
12 
SELECT B 
13 
(43) 14 
SELECT A 


15 
DATA on 


ENABLE (14) 
2E 


Fig. 1 Logic diagram 
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GD54/74HC155, GD54/74HCT155 


DC Electrical Characteristics for HC 


SYMBOL| PARAMETER TEST CONDITION | YCC Lalas led a LAAT licleielal ALANS 

(V) | min. | Typ. | MAX. | MIN. | MAX. AX. 

HIGH level input 2.0 | 1.5 

| 45 | 3.15 
Voltage 6.0 42 

LOW level 2.0 

4.5 

input voltage 6.0 

20} 1.9 | 2.0 

HIGH level Vin=Vin lon™ — 20uA Be es ap 
output voltage or Vip lon=—4mA 398| 43 
lon=—5.2mA 5.48| 5.2 


2.0 
LOW level Vin= Vin | (OL 2OHA oe 


O 


UNIT 


A&W — 
nos oO 
nn 
WQ— 
on 
| oe 


a oak 
mM © W 
- 
iN 
-o00 
m © W 


ee) +9O0 
N PM mM O W 
ao 

Ow 

Ww © 

b> 


1.9 1.9 
4.4 ; 
5.9 : 


ViH 
Vit 
VOH 
VoL 
output voltage or Vit | Io, =4mA 
lol =5.2mA 


Input leakage Current Vin=Vcoc or GND | 6.0 | 


Quiescent Supply Vin=Voc or GND 
Current lout= OHA 


Oo 9° 
hh 
< 


wo] s 
PONTO A 


HIGH level input 
Voltage 


LOW level 7 
input voltage 


output voltage 


LOW level 


ras [aeef es] [sel [ar [ 
np leakage Curent | —vy=Von or GND | 6.5 


Quiescent Supply . Vin=Voc or GND 
Current lout= OHA 


en Xe 
Lebtonht beak ee 


wee faefecamtes fete Teel feel | 
ate 
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GD54/74HC155, GD54/74HCT155 


AC Characteristics for HC: t,=t;=6ns C_=50 pF 
SYMBOL , seen Ta=25°C GD74HC 155 | GD54HC 155 
i es 
2.0 70 | 150 Oe se 
4.5 18 30 
6.0 15 25 


teLH / Propagation Delay Time 
A,B or 2C to 1Y,, 2Yp, 


Propagation Delay Time 
nE, 1C to 1Y,, 2Y, 


Output Transition Time 


| Ta=25°C Cc GD74HCT155/GD54HCT155 


Propagation Delay Time 
A,B, or 2C to 1Y,, 2Y, 


Propagation Delay Time 
nE, 1C to 1Y,, 2Y, 


Output Transition Time 
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GD54/74HC157, GD54/74HCT157 


QUAD 2-INPUT SELECTORS/MULTIPLEXERS 
WITH NONINVERTED OUTPUT 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS157. They consist of four 2-inout multiplex- 
ers with common select and enable inputs, and 
noninverted outputs. When the enable input is low, 
the four outputs assume the value as selected from 
the inputs, when the enable input is high, the out- 
put become low regardless of any other inputs 
values. Select decoding is done internally resulting 
in a single select input only. The HC/HCT 158 
operates in the same manner, except that its out- 
puts are in inverted form. The HC/HCT 157 is similar 
in function to the HC/HCT 257 and 258 which have 
3-state outputs. These devices are characterized for 
operation over wide temperature ranges to meet in- 


dustry and military specifications. | Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 
Features | 
e Low Power consumption characteristic of CMOS 
devices 


e Output drive capability: 10 LS TTL Loads Min. 
e Operating speed superior to LS TTL 
e Wide eperaune voltage range: for HC 2 to 6 volts 


for HCT 4.5 to 5.5 volts ak a 
INPUTS OUTPUT 
Low input current: 1uA Max. a 


Low quiescent current: 8OuA Max. (74HC) 
High noise immunity characteristic of CMOS 
Diode protection on all inputs 


Function Table 


H=HIGH voltage level 
L=LOW voltage level 
X=don't care 
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GD54/74HC157, GD54/74HCT157 


Absolute Maximum Ratings 


[svmeot_[_-PaRAweTeR ——~=«~=~S~S*~C TIONS —SCSC*dSCON 
[Vee | 00 Sump vote ——SSidTSSCS~dSC OS 
Tinton [06 input or ouput ode cuvent | torvccosorvpvarosy | 
Tig |G output source or sink curent | for ~0.5VeVgCVegt0.5v | 
a 
[Tug | Storage temperature ange SSSS*d 


Seve medial above +70°C: 
ower dissipation per package derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


LIMITS 
CHARACTERISTIC UNITS 


Supply-Voltage Range Vo: GD54/74HC Types 


6 V 


2 
4.5 
Operating Temperature T,: GD74 Types +85 °C 
GD54 Types +125 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram ya 2! 


» . 
1 
ie 2 =D Y 
9 ei 
2A = 


6 
op 2! 


11 
apt 


3B 


(14) 


4A 
(13) 


A 
ee 
(10) = 
- 
x 


4B 


— (15) 
ENABLE E 


ee | 1 tx 
po 


Fig. 1 Logic diagram 
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GD54/74HC157, GD54/74HCT157 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


la (ao | a | 


HIGH level input 2.0 
, 4.5 Vv 
Voltage 6.0 
LOW level 2.0 0.3 0.3 
4.5 0.9 0.9] V 
input voltage 0 - ree 


2.0 | 1.9 | 2.0 1.9 1.9 
HIGH level Vin=Vin 7 a ‘4 4.4 
Vou V 
output voltage or Vi | lon=—4mA 3.98 3.84 3.7 
lon= —5.2mA 5.48 5.34 5.2 


TEST CONDITION 


v 
output voltage | or Vy, | lop =4mA 0.17] 0.26 0.4 
a 0.15] 0.26 0.4 


~~ Input leakage Current | Viy=Voc or GND or GND feo} | fot] fo] f 10 | 1.0 | uA 


Quiescent Supply Vin=Vec or GND A 
Current lout= OuA HM 


DC Electrical Characteristics for HCT 


Ta=25°C GD7 4HCT157 |GD54HCT157 UNIT 


LOW level 


input voltage 


va-n[iom=tom | as [ee [as] [ee] [oa] 
wm [orem [as favefea | anlar] 
varval oman fost | [on] [or] [or 
Fk a a a 


Input } Input leakage Current} Current | Vy=Vecor GND GND 


Quiescent Supply Vin=Vcoc or GND ‘ 
Current lout= OvA - 
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HIGH level 
output voltage 


LOW level 
output voltage 


< 


GD54/74HC157, GD54/74HCT157 


AC Characteristics for HC: t,=t;=6ns C,=50 pF | | _ 
Ta=25°C GD74HC157 | GD54HC157 
SYMBOL PARAMETER Vcc 
svweot] PARAMETER Yoo (v)_[ MIN. | TYP. [MAX. | MIN. | MAX. | MIN. | MAX. | 
teil 7 Propagation Delay Time 2.0 155 190 
oo oe 2 4.5 31 38 
tPHL nA, nB to nY 6.0 26 32 
to u/ Propagation Delay Time 2.0 39 115 145 175 
al ue J 4.5 14 | 23 29 35 
teHL _  Etony 6.0 11 20 95 30 
tei y/ Propagation Delay Time 2.0 47 180 220 
4.5 17 36 44 
2.0 19 75 95 
Output Transition Time 4.5 7 15 19 
6.0 6 13 16 


AC Characteristics for HCT: t,=t;=6ns C,=50 pF 


y_[ MIN. | TyP. [ MAX. | MIN. | MAX. | MIN. | MAX. 
teLH/ Propagation Delay Time 


UNIT 


fe 
(V 
1 
tor y/ Propagation Delay Time és 
tpHL E to nY 


E INPUT nA,nB, A/B 


nY OUTPUT ayourear 


Fig. 2 Waveforms showing the enable input — Fig. 3 Waveforms showing the data inputs 
(E) to output (NY) propagation delays and the (nA, nB) and common data select input (A/B) 
output transition times. to output (nY) propagation delays. 


Note to AC waveforms 
(1) HC .: V,,=50%;V,=GND to Voc 
HCT: V,,=1.3V;V,=GND to 3V. 
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GD54/74HC158, GD54/74HCT158 


QUAD 2-INPUT SELECTORS/MULTIPLEXERS 
WITH INVERTED OUTPUT 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS158. They consist of four 2-Input multiplex- 
ers with common select and enable inputs, and in- 
verted outputs. When the enable input is low, the 
four outputs assume the value as selected from the 
inputs. When the enable input is high, the outputs 
become low regardless of any other inputs. Select 
decoding is done internally resulting in a single select 
input only. The HC/HCT157 operates in the same 
manner, except that its outputs are in noninverted 
from. The HC/HCT 158 is similar in function to the 
HC/HCT 257 and 258 which have 3-state outputs. 
These devices are characterized for operation over 
wide temperature ranges to meet industry and 
military specifications. 


Suffix-Blank : Plastic Dual In Line Package 


Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 
Features 
e Low Power consumption characteristic of CMOS 
devices 


e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80 vA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


INPUTS OUTPUT 


H=HIGH voltage level 
L=LOW voltage level 
X=don't care 
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GD54/74HC158, GD54/74HCT158 


Absolute Maximum Ratings 


a 
Ttilox [BC input or output diode curent | for V=O.S of VpvatOSv 
Tee | OC Veg orGnDewrent | 
[Tue | Storage temperature range 


Power dissipation per package above +70°C: 
i ec derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Voc 
loc 
Tite 


Supply-Voltage Range V,~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram (2) 


4A 


48 
(18) 


=_ 
(1) inet) 


Fig. 1 Logic diagram 


ENABLE E 
SELECT A/B 
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GD54/74HC158, GD54/74HCT158 


TEST CONDITION 


fim [wo Pe | [a 


et V 
4.2 


Voltage 


LOW level 


input voltage 


1.9 
4.4 


DC Electrical Characteristics for HC 
5.9 
lon=—4mA 3.98] 4.3 3. ~~ a 3.7 
| Ioy=—5.2mA 5.48| 5.2 a 5.2 


SYMBOL PARAMETER 
HIGH level input 
ViH 
Vo 
or Vit loL=4mA 0.17| 0.26 0.33 0.4 
Tom 2mA _ 15 a 7 ve — a 4 


~— Input leakage Current | Viy=Voc or GND or GND 


Quiescent Supply Vin=Vcc or GND 
Current lout = OA 
DC Electrical Characteristics for HCT 


SYMBOL PARAMETER TEST CONDITION Vv sanee' © ee nel t2e C1158) nit 


HIGH level input 


HIGH level 
V 


output voltage 


LOW level 


output voitage 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Input } Input leakage Current| Current Vin=Vocor GND ss] 


Quiescent Supply Vin=Vec or GND 
Current lout = OvA 
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GD54/74HC158, GD54/74HCT158 


AC Characteristics for HC: t,=t;=6ns C,=50 pF 


SYMBOL PARAMETER Vcc 
joao. ebm 
2.0 
tery / Propagation Delay Time ae 
tpuL nA, nB to nY 6.0 
2.0 47 
t / Pro tion Delay Time 
ad ic 45 17 
tpHL E to nY 6.0 14 


ea 


tery / Propagation Delay Time : ; 
thee Select A/B to nY ays 


Output Transition Time 


AC Characteristics for HCT: t,=t;=6ns C_=50 pF 


SYMBOL PARAMETER 
tpLH/ Propagation Delay Time 
a | nA, nB to nY 
tery! |. Propagation Delay Time 
tpHL E to nY 


Propagation Delay Time 
teHL Select A/B to nY 

tr) p/ 

os Output Transition Time 

tTHL 


AC Waveforms 


= <> 


E INPUT 


nY OUTPUT nY OUTPUT 


trot le 


ttHL ‘TLH 


Fig. 2 Waveforms showing the enable input 
(E) to output (nY) propagation delays and the 
output transition times. 


Fig. 3 Waveforms showing the data input (nA, 
nB) to output (nY) propgation delays and the 
output transition times. 


Note to AC waveforms 
(1) HC : V,,=50%; V,=GND to Vgc. 
HCT: V,,=1.3V; V,=GND to 3V. 
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| ~ G@D54/74HC160, GD54/74HCT160 
SYNCHRONOUS DECADE COUNTER 
WITH ASYNCHRONOUS CLEAR 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS160. They contain a 4-bit decade counter 
consisting of four flip-flops. All flip-flops are clock- 
ed simultaneously on the positive edge of the clock 
input. Counters may be preset using the load input 
at the rising edge of clock. All the counters may be 
cleared asynchronously by utilizing the clear input. 
When the clear is taken low the counter is cleared 
immediately regardless of the clock. The HC/HCT 
160 is similar in function to the HC/HCT 162 which 
is cleared synchronously. These devices are 
characterized for operation over wide temperature 
ranges to meet industry and military specifications 


Suffix-Blank : Plastic Dual In Line Package 


Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 
Features 
e Low Power consumption characteristic of CMOS 
devices 


e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


Note to function table 

* The RCO outputs is HIGH when ENT is HIGH 
and the counter is at terminal count (HLLH) 

H = HIGH voltage level 

h = HIGH voltage level one set-up time prior to 
the LOW-to-HIGH CLK transition 

LOW voltage level 

LOW voltage level one set-up time prior to 
the LOW-to-HIGH CLK transition 

= lower case letters indicate the state of the 
referenced output one set-up time prior to 
the LOW-to-HIGH CLK transition 

don’t care 

LOW-to-HIGH CLK transition 


hold 
(do nothing) 


re) 
| 


=< 
| 
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GD54/74HC160, GD54/74HCT160 


Logic Diagram 


Fig. 1 Logic diagram 


Output Sequence 


Illustrated below is the following sequence: 

1. Clear outputs to zero (HC/HCT 160 is asynchronous) 
2. Preset to BCD seven 

3. Count to eight, nine, zero, one, two, and three 

4. Inhibit 


Ei i es le =e 


ee meen, 
lt 
Lk 

L ae ieee 


Fig. 2 Output sequence 
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GD54/74HC160, GD54/74HCT160 


Absolute Maximum Ratings 


[vec | D0 Sippy votage Sd SSSSSCSC*S 
Tp | DC out source or sink curent | for -O.8VCVgCVen+0.8V 
Tee | oc vecor eno ourent | CS 
[Tag [Storage temperature ange 


. 
p discon k above +70°C: 
a a a derate linearly with 8mMW/K 


At distance 1/16+ 1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


CHARACTERISTIC 


Supply-Voltage Range V.,: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vp 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC160, GD54/74HCT160 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


TEST CONDITION GD54HC160 | nur 
[om [Ww 
Voltage 


LOW level 


input voltage 


HIGH level 


output voltage 


n 
oOo 
Oo 
oo 
Os 
oOo 
a “~ 9 O° 
—- = mM © W 
Oe > W : 
oh 
< 


Cael beg = 4.3 3.84 
Cant ped 5. = 5.2 5.34 
0.1 
Vin=Vin lol =20pA 
or Vit lop=4mA 0.17] 0.26 0.33 0.4 
Ponte Tas -— 15 ry 7a 0.33 0.4 
Sil | Input leakage Current | Vin=Vog or GND or GND P10 { | 1.0 | 


Quiescent Supply Vin=Vec or GND A 
Current lout = OvA 7 


LOW level 


output voltage 


Voc Ta=25°C GD74HCT160|GD54HCT160 
owe [ve Jo [om er [woe 


UNIT 


LOW level 


input voltage 


HIGH teve lon =20uA | 4.5 | 4.4 4] fest fy 
LOW lve lo.=20UA fet [fet fort for y 


output on 


Ss 
Input leakage Current Vin=Vccor GND P| fort fro} 


Quiescent Supply 
Current 


lout = OHA 
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GD54/74HC160, GD54/74HCT160 


Timing Requirements for HC: t,=t;=6ns C, =50 pF 


SYMBOL PARAMETER 
eee am fi fa 


1 ste 
CLR low, CLK 


120 
D, to. CLK Fi 4 27 
| 6.0 i i 20 
2.0 170 
LOAD to CLK 4.5 31 
6.0 29 
2.0 | 135 250 300 
ENP, ENT to CLK 4 : Zh 50 60 
43 51 


. 100 125 150 
Recovery time CLR to CLK iv 20 25 30 
6.0 17 21 26 

All sync, input ae 

to CLK 6.0 


AC Characteristics for HC: t,=t;=6ns C,=50 pF 


| panaweren | SE T,=25°C GD74HC160 Ss4H160] yy 
YMBOL PARAMETER jut 
syweot seid : Pfcewncaceatcutcaccar ce 


Maximum clock pulse frequency ‘5 4 ‘0 ee 

36 25 
tor y/ Propagation Delay Time ot son 
tepHL CLK to RCO = . 
1 toy a/ Propagation Delay Time 180 225 275 
PLH pag y an ves ae 
tpHL CLK to Qn i 28 a7 46 
fai, Propagation Delay Time 45 140 180 215 
ind kas : 15 28 36 43 
tPHL ENT to RCO "43 25 32 38 
tor y/ Propagation Delay Time ] oe 
tPHL CLR to Qn — ao 16 30 51 
| ter! Propagation Delay Time 2.0 60 | 210 265 315 
sl a : 4.5 20 40 51 62 
tPpHL CLR to RCO 6.0 18 34 45 55 
trun! | 2.0 38 | 75 95 110 
Output Transition Time 4.5 7 15 19 22 
THE | 6.0 6 3 16 19 
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GD54/74HC160, GD54/74HCT160° 


— Requirements for HCT: t,=t;=6ns C,=50 pF 


GD74HCT160|GD54HCT160 
svmeot | PARAMETER UNIT 
& A=: Typ. | MAX. | MIN. | MAX. | MIN. | MAX. 


fe [peww Tower fof | ef Pat fe 
ell kad Coa i ECE MESES 
ee ee es 
jerervor|wefo{ | [#] [ol |o 


All sync, input 
to CLK 


AC Characteristics for HCT: t,=t;=6ns C, =50 pF 


| paraweren | NG oo | tara =25°C GD74HCT160|GD54HCT160 
UNIT 
srmeo. arawereR V) Je ye | MIN. [ MAX. | MIN. | MAX. | 


t / Propagation Delay Time 
fds ae . 4.5 56 67 
tpHL CLK to RCO 
tp) y/ Propagation Delay Time 
ak itis J 4.5 47 57 
teu CLK to Qn 
tp) y/ Propagation Delay Time 
rel ? j 21 40 47 
toy ENT to RCO 
toe y/ Propagation Delay Time Te 
teHL CLR to Qn 
toy y/ Propagation Delay Time 
a J 4.5 67 
tpHL CLR to RCO 
try u/ 
7 Output Transition Time 7 
tTHL 
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AC Waveforms 


OUTPUT 


Fig. 3 Waveforms showing the clock (CLK) to 
outputs (Q,, RCO) propagation delays, the 
clock pulse width, the output transition times 
and the maximum clock frequency. 


RCO 
OUTPUT 


Fig. 5 Waveforms showing the input (ENT) to 
output (RCO) propagation delays and output 
transition times. 


ENP, ENT 


Fig. 7 Waveforms showing the ENP and ENT 
set-up and hold times. 


GD54/74HC160, GD54/74HCT160 


Q, RCO 


OUTPUT we 


Fig. 4 Waveforms showing the master cjear 
(CLR) pulse width, the master clear to output 
(Q,, RCO) propagation delays and the master 
clear to clock (CLK) recovery time. 


D,, INPUT 


Q,, OUTPUT 


Fig. 6 Waveforms showing the set-up and 
hold times for the input (D,) and parallel 


enable input (LOAD) 


Note to Figs 6 and 7 

The shaded areas indicate when the input is 
permitted to change for predictable output 
performance. 


Note to AC waveforms 
(1) HC : V,,=50%; V,=GND to Vgc. 
HCT: V,,=1.3V. V,=GND to 3V. 
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GD54/74HC161, GD54/74HCT161 


SYNCHRONOUS BINARY COUNTER 
WITH ASYNCHRONOUS CLEAR 


General Description 


These devices are identical in pinout to the 
54/74LS161. They contain a 4-bit binary counter 
consisting of four flip-flops. All flip-flops are clock- 
ed simultaneously on the positive edge of the clock 
input. Counters may be preset using the load input 
at the rising edge of clock. All the counters may be 
cleared asynchronously by utilizing the clear input. 
When the clear is taken low the counter is cleared 
immediately regardless of the clock. The HC/HCT 
161 is similar in function to the HC/HCT 163 which 
is cleared synchronously. These devices are 
chararcterized for operation over wide temperature 
ranges to meet industry and military specifications. 


Pin Configuration 


‘Features Suffix-Blank : Plastic Dual In Line Package 
: i Suffix-J : Ceramic Dual In Line Package 
e Low Power consumption characteristic of CMOS Suffix-D  : Small Outline Package : 


devices 

¢ Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


[ear [ox] ene | ext SAB, |G, RCo 


parallel load 


f 

t 

4 

4 
Note to function table 

* The RCO output is HIGH when ENT is HIGH and the counter is at terminal count (HHHH#). 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH CLK transition 


LOW voltage level one set-up time prior to the LOW-to-HIGH CLK transition 


q = lower case letters indicate the state of the referenced output one set-up time prior to the LOW-to-HIGH 
CLK transition 
D4 don't care 


t = LOW-to-HIGH CLK transition 
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GD54/74HC161, GD54/74HCT161 


Logic Diagram 


Fig. 1 Logic diagram 


Output Sequence 


Illustrated below is the following sequence: 

1. Clear outputs to zero (HC/HCT 161 is asynchronous) 
2. Preset to binary twelve 

3. Count to thirteen, fourteen, zero, one, and two 

4. Inhibit 


2 - 


a3 


2 


a 
p 3 
Pid 
oo eee 
J a 


sa ee, ey 
je-—_— count ——__— Jp —___ trt17 —____» 


| 

| 

' 

t 

i i 
SVNC PRESET 


Fig. 2 Output sequence 
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GD54/74HC161, GD54/74HCT161 


Absolute Maximum Ratings 


SYMBOL PARAMETER CONDITIONS | MAX. | UNIT 


a 
lox | 06 input or output ode curent | tor V=0.8 or W>VagtO8V 
[tp | 06 output source or sink curent | for ~O.8VCVGCVon+0.8V 
[eg | OC Veg orGNDewent | 
[Tag _[ Storage temperature ange 


a Power dissipation per package 


Lead temperature 


. 


above +70°C: 
derate linearly with 8mW/K 


At distance 1/164 1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


LIMITS 
Supply-Voltage Range V,,: GD54/74HC Types V 
GD54/74HCT Types 
a es es 


DC Input or Output Voltage V,, V_ 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


CK 
LO 
TE 


. 
» 


Fig. 3 Each D/T flip-flop 
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GD54/74HC161,GD54/74HCT161 


DC Electrical Characteristics for HC 


SYMBOL| PARAMETER : = | GD54HC161) Ung 


HIGH level input 


Voltage 


LOW level 
input voltage 


HIGH level 


output voltage 


LOW level 


Vin=Vin| lor =20uA 


output voltage or Vy lop =4mA 


loL=5. 2mA 


Input leakage Current] = Viy=Vcc or GND 


Quiescent Supply Vin=Vcc or GND 
Current lout= OvA 


=25°C GD74HCT161| GD54HCT161 


HIGH level input 


Voltage 


LOW level 


input voltage 


ee orm as fea fos] [ee] [et ly 
ats fasefes | feee[ for] _ 


LOW level 
output voltage 


Quiescent Supply Vin=Voc or GND 
Current lout = OvA 
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GD54/74HC161, GD54/74HCT161 


T = Requirements for HC: t,=t;=6ns oi pF 


sina 
vi emf [| 


ee 
CLR low , CLK 
.O 100 120 
D,, to CLK fe i ; 20 27 
6.0 14 17 20 | 
2.0 135 170 
LOAD to CLK 4.5 | 25 31 
6.0 22 29 
2.0 135 300 
ENP, ENT to CLK 4.5 27 60 
6.0 23 51 
2.0 | 100 
Recovery time | CLR to CLK 4.5 20 
6.0 17 
All sync, input .: 
to CLK 6.0 


AC Characteristics for HC: t,=t;=6ns —" sae 


Maximum clock pulse frequency a. ve 
6.0 44 
teiy/ Propagation Delay Time : oe . 
teHL CLK to RCO 6.0 16 a re 
ter y/ Propagation Delay Time 2.0 58 | 180 225 275 
— : : 4.5 19 | 34 43 53 
tPpHL CLK to Qn 6.0 17 28 37 46 
sia Propagation Delay Time 2.0 140 180 | 
nis . 3 28 36 
toot ENT to RCO 25 32 
toy H/ Propagation Delay Time 58 255 
; : 18 46 
tPHL CLR to Qn 6.0 16 42 
tor H/ Propagation Delay Time 2.0 60 | 210 265 
4.5 20 40 51 
tPpHL CLR to RCO 6.0 18 34 45 
ae 2.0 38 | 75 95 
Output Transition Time 4.5 7 15 19 
6.0 6 13 16 


jsvmeot PARAMETER 


i 


Setup time 
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GD54/74HC161, GD54/74HCT161 


Timing Requirements for HCT: t,=t;=6ns agen pF 


| Poe wty width | Rew oe low, CLK 


ENP, ENT to CLK 


Hold time All sync, input put 
to CLK 


Propagation Delay Time 
ENT to RCO 


Propagation Delay Time 
CLR to Qn 
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GD54174HC161, GD54/74HCT161 


AC Waveforms 


OUTPUT 


“HL 


Fig. 4 Waveforms showing the clock (CLK) to 
outputs (Q,, RCO) propagation delays, the 
clock pulse width, the output transition times 
and the maximum clock frequency. 


ENT INPUT 


RCO OUTPUT 


'TLH al tae SL 


Fig. 6 Waveforms showing the input (ENT) to 
output (RCO) propagation delays and output 
transition times. 


ENP, ENT 


Fig. 8 Waveforms showing the ENP and ENT 
set-up and hold times. 
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CLR INPUT 


CLK INPUT 


Q, RCO — 
OUTPUT : 

Fig. 5 Waveforms showing the master clear 
(CLR) pulse width, the master clear to output 
(Q,, RCO) propagation delays and the master 
clear to clock (CLK) recovery time. 


Q,, OUTPUT 


Fig. 7 Waveforms showing the set-up and 
hold times for the input (D,) and parallel 
enable input (LOAD) 


Note to Figs 7 and 8 

The shaded areas indicate when the input is 
permitted to change for predictable output 
performance. 


Note to AC waveforms 
(1) HC : V\=50%; V,=GND to V,¢. 
HCT: V,,=1.3V; V,=GND to 3V. 


GD54/74HC162, GD54/74HCT162 


SYNCHRONOUS DECADE COUNTER 
WITH SYNCHRONOUS CLEAR 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS162. They contain a 4-Bit decade counter 
consisting of four flip-flops. All flip-flops are clock- 
ed simultaneously on the positive edge of the clock 
input. Counters may be PRESET using the load in- 
put at the rising edge of clock. All the counters may 
be cleared synchronously by utilizing the clear in- 
put. That is, the counters are cleared on the positive 
edge of the clock while the clear input is held LOW. 
The HC/HCT 162 is similar in function to the 
HC/HCT 160 which is cleared asynchronously. 
These devices are characterized for operation over 
wide temperature ranges to meet industry and 
military specifications 


Suffix-Blank : Plastic Dual In Line Package 
Features Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


e¢ Low Power consumption characteristic of CMOS 
devices 

¢ Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 804A Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


OPERATING MODE |___ INPUTS OUTPUTS 


[ENP | ENT | LOAD | D,, | 
rreseticean [1] +|[x[x] x [x 
femiwe [RUPEE LE 
ee Oe ee ee 
hold Xx ! Xx Xx 
ftoww i etaixli is lt 


Note to function table . 
* The RCO output is HIGH when ENT is HIGH and the counter is at terminal count (HLLH). 

| = LOW voltage level one set-up time prior to the LOW-to-HIGH CLK transition 

lower case letters indicate the state of the referenced output one set-up time prior to the LOW-to-HIGH 
CLK transition 

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH CLK transition. 
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GD54/74HC162, GD54/74HCT162 


Logic Diagram 


Fig. 1 Logic diagram 


Output Sequence 


illustrated below is the following sequence: 


1. Clear outputs to zero (HC/HCT 162 are synchronous) 
2. Preset to BCD seven 

3. Count to eight, nine, zero, one, two and three 

4. Inhibit 


Fig. 2 Output Sequence 
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GD54/74HC162, GD54/74HCT162 


Absolute Maximum Ratings 


oe lS ee 

= 
for -O.5V<Vo<Voo+0.5V. | sds mA 
te veg erent 
seco esr ge [ 


loc 
Tay 
eer above +70°C: 
po Power dissipation per package derate linearly with smwik 500 mw 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types | 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC162, GD54/74HCT162 


SYMBOL PARAMETER 


HIGH level input 


Voltage 


LOW level 


input voltage 
HIGH level 


output voitage 


LOW level 


lo, =20uA | 4.5 0.1 
6.0 O.1 
loL=4mA 4.5 0.17}| 0.26 0.33 0.4 
Ilop=5.2mA | 6.0 0.15] 0.26 0.33 0.4 
are Input leakage Current Vin=Vcc or GND [Oar 


, Quiescent Supply Vin=Vec or GND A 
a Current lout = OvA ‘ 


DC Electrical Characteristics for HCT 


SYMBOL PARAMETER 


=, 


output voltage 


Ta=25°C GD74HCT162| GD54HCT162 


Vcc 
oh [me [nw [ws [ [wr 


TEST CONDITION UNIT 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Quiescent Supply 


VIN = Voc or GND 


Current . lout= OWA 
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GD54/74HC162, GD54/74HCT162 


Timing Requirements for HC: t,=t;,=6ns C,=50 pF 


SYMBOL PARAMETER Vor Ta=25°C GD74HC162 | GD54HC162 
ibe V) 
2.0 


min. | Typ. | max. | MIN. | Max. | MIN. | MAX. 
80 


100 
: 14 17 


2.0 100 28 
D, to CLK 
LOAD to CLK 
ty | : 
ENP, ENT toCLK | 7 
CLR to CLK : 


— 2.0 | 160 200 240 
Recovery time CLR to CLK 4.5 32 40 48 


All sync, input 
to CLK 


Vec 

(v)_| MIN. | TPY. | 
Maximum clock pulse a 
frequency 


Propagation Delay Time 
CLK to RCO 


Propagation Delay Time 
CLK to Qn 


Propagation Delay Time 
ENT to RCO 


Output Transition Time 
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GD54/74HC162, GD54/74HCT162 


Timing Requirements for HCT: t,=t;=6ns C,=50 pF | 


SYMBOL SAAAMETER Sat =25°C GD74HCT162|GD54HCT162 
wi aa wax. | win. [mac | 


ley Setup time 
wom [Sree [elle] [ol fo] 


© | Hold time 


AC = for HCT: —"" a “Tg 


All sync, input 
to CLK 


symeot  PapaweteR Ta=25°C _|GD74HCT162 SOSAHETIE yt C8 
w ae eee 


Maximum clock pulse 45 
frequency 
toy y/ Propagation Delay Time 
PLH pag y 51 77 
tepHL CLK to RCO 
teH/ Propagation Delay Time 
tpHL CLK to Qn 
tee H/ Propagation Delay Time ve 
tpHL ENT to RCO 
tri y/ 
Uk Output Transition Time 7 
tHE 
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AC Waveforms 


CLK input 


a, RCO 
OUTPUT 


Fig. 3 Waveforms showing the clock (CLK) to 
outputs (Q,, RCO) propagation delays, the 
clock pulse width, the output transition times 
and the maximum clock frequency. 


LOAD INPUT 


CLK INPUT 


D,, INPUT 


Q,, OUTPUT 


Fig. 5 Waveforms showing the set-up and 
hold times for the input (D,) and parallel 
enable input (LOAD). 


CLK INPUT 


Fig. 7 Waveforms showing the ENP and ENT 
set-up and hold times. 


GD54/74HC162, GD54/74HCT162 


ENT Input 


RCOQoutTPut 


Fig. 4 Waveforms showing the input (ENT) to 
output (RCO) propagation delays and output 
transition times. 


CLR INPUT 


Fig. 6 Waveforms showing the CLR set-up 
and hold times. 


Note to Figs 5, 6 and 7 

The shaded areas indicate when the input is 
permitted to change for predictable output per- 
formance. 


Note to AC waveforms 


(1) HC : V,,=50%: V,=GND to Vg. 
HCT: V,,=1.3V; V,=GND to 3V. 
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GD54/74HC163, GD54/74HCT163 
SYNCHRONOUS BINARY COUNTER 
WITH SYNCHRONOUS CLEAR 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS163. They contain a 4-bit binary counter 
consisting of four flip-flops. All flip-flops are clock- 
ed simultaneously on the positive edge of the clock 
input. Counters may be preset using the load input 
at the rising edge of clock. All the counters may be 
cleared synchronously by utilizing the clear input. That 
_ is, the counters are cleared on the positive edge of 
the clock while the clear input is held low. The 
HC/HCT 163 is similar in function to the HC/HCT 
161 which is cleared asynchronously. These 
devices are characterized for operation over wide 
temperature ranges to meet industry and military 
specifications. 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Features Suffix-D : Small Outline Package 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


OPERATING MODE 
CLR | CLK 


reset (clear) 


tf 
h . 

parallel load . 

Ce ee 
hold h X 
(do nothing) h X 


Note to function table 

* The RCO output is HIGH when ENT is HIGH and the counter is at terminal count (HHHH). 

HIGH voltage level one set-up time prior to the LOW-to-HIGH CLK transition 

LOW voltage level one set-up time prior to the LOW-to-HIGH CLK transition 

lower case letters indicate the state of the referenced output one set-up time prior to the LOW- 
to-HIGH CLK transition 
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GD54/74HC163, GD54/74HCT163 


Logic Diagram 


Fig. 1 Logic diagram 


Output Sequence 


illustrated below is the following sequence: 

1. Clear outputs to zero (HC/HCT 163 is asynchronous) 
2. Preset to binary twelve 

3. Count to thirteen, fourteen, zero, one, and two 

4. Inhibit 


DNA 2 0 er ee ee ee 


PUTS |. ee ee ee ee ee 
D __ 


OUTPUTS< | ~~ 

SS ee aaa Ve ater Lace ie eee Mere 
Q, > > 

' ' 7 

_ 

RCO — 

[2 191415 OT oy 

1 |) ’—countT——oe——_inHiB1tT ——> 


SYNC 
CLEAR 
ASYNC PRESET 

CLEAR 


Fig. 2 Output Sequence 


4-235 


GD54/74HC163, GD54/74HCT163 


Absolute Maximum Ratings 


a 
a 
Tbe input or output dode curent | torvc-oServpvarosv | | i201 | ma 
Tbe output source or sink curent | for -O.5veVgCVen+0.5v | | _1261_| _ma_ 
ae 


Storage temperature range 


a above +70°C: 
Power dissipation per package derate linearly with 8mMW/K 


DC Voc oF GND current Ce 


At distance 1/16+1/32 in. 
_ from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


LIMITS 


Input Rise and Fall times t,, t: GD54/74HC Types at 2V 
at 4.5V 


at 6V 
GD54/74HCT Types at 4.5V 
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GD54/74HC163, GD54/74HCT163 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


TEST CONDITION 


Voltage 


LOW level 
input voltage 


2.0 
Vin=Vin . , 


or Vit lon= —4mA Fe Pre 3.84 3.7 
lon=—5.2mA 5. Fears 5.34 5.2 
or Vip lop =4mA 0.17| 0.26 0.33 0.4 
<1 ss =5.2mA ae ra la ry 
Input leakage Current | Viy=Voc or GND or GND 


Quiescent Supply Vin=Voc or GND 
oe Current lout= OHA 


DC Electrical Characteristics for HCT 


HIGH level 


output voltage 


LOW level 


< 


output voltage 


| Tye2sec | | Ta=25°c — [@D74HCTI163 GD54HCT163 UNIT 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Input leakage Current Vin=Vecor GND 


Quiescent Supply Vin=Voc or GND 
Current lout = OvwA 
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GD54/74HC163, GD54/74HCT163 


Timing Requirements for HC: t,=t;=6ns C,=50 pF 
Sie aeren Vee T,=25°C GD74HC163 | GD54HC163 | 
ee mM | (V)_[ min. | Typ. | MAX. | MIN. | MAX. | MIN. | MAX. | 
a 2.0 | 80 100 
CLK high or low 45 16 20 
6.0 | 14 17 
2.0 | 100 | 28 125 
D, to CLK , 


LOAD to CLK 


ENP, ENT to CLK 
CLR to CLK 


CLR to CLK 


All sync, input 
to CLK 


Voc 
rome] ree ff ow 
2.0 6 


Maximum clock 14 4.2 
pulse frequency 4.5 31 40 21 


Propagation Delay Time 
CLK to RCO 


Propagation Delay Time 
CLK to Qn 


Propagation Delay Time 
ENT to RCO 


Output Transition Time 
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GD54/74HC163, GD54/74HCT163 


Timing Requirements for HCT: t,=t;=6ns C,=50 pF 


ee, oe Voc | Ty=25°o Cc IGD74HCT163| GDS4HCT163] | 
Mm 
Pulse width CLK high or low p48 


D,, to CLK 
LOAD to CLK 
Setup time | 


seve 


ENP, ENT to CLK 45 
: CLR to CLK 48 
Hold time All sync, input 
to CLK — 


eee: Ta=25°C GD74HCT163 
SYMBOL _ PARAMETER | C . : C16 ir 
Maximum clock is 
pulse frequency 
teiH/ Propagation Delay Time 
tpHL CLK to RCO 
teLH/ Propagation Delay Time 
tpHL CLK to. Qn 
teiH/ Propagation Delay Time 
tpHL ENT to RCO . 
tTLH/ a ae 
Output Transition Time 
THLE 
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ee | - GD54/74HC163, GD54/74HCT163 
eae GE oP is oct Ahh A necks 


AC Waveforms 


CLK input 
ENT INPUT 


OUTPUT RCO ouTPut 


tTHL> 'TLH 


Fig. 3 Waveforms showing the clock (CLK) to 

outputs (Q,, RCO) propagation delays, the Fig. 4 Waveforms showing the input (ENT) to 
clock pulse width, the output transition times output (RCO) propgation delays and output 
and the maximum clock frequency. transition times. 


LOAD input 
CLK INPUT 


D,, INPUT , . 
ML / CLK INPUT 


Q,, OUTPUT 


Fig. 5 Waveforms showing the set-up and Fig. 6 Waveforms showing the CLR set-up 
hold times for the input (D,) and parallel and hold times. 
enable input (LOAD). 


Note to Figs 5, 6 and 7 

The shaded areas indicate when the input is 
permitted to change for predictable output per- 
formance. 


Note to AC waveforms 
(1) HC : V,,=50%; V,=GND to Vo. 


Fig. 7 Waveforms showing the ENT and ENP 
HCT: V,,=1.3V; V,=GND to 3V. 


set-up and hold times. 


4-240 


GD54/74HC164, GD54/74HCTI64 
8 BIT SERIAL-IN/PARALLEL-OUT SHIFT REGISTER 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS164. This circuit is an 8-bit, serial-input to 
parallel-output shift-register. Two serial data inputs 
are provided so that one input may be used as a data 
enable. Data at the serial inputs may be changed 
while the clock, is high or low, but only information 
meeting the setup and hold time requirements will 
be entered. Data is serially shifted in and out of the 
8-bit register at the rising edge of the clock pulse, 
where each register is a D-type master/slave flip-flop. 
An asynchronous clear is provided, which is ac- 
tivated when a low level is present at its input. Clear 
is independent of the clock and accomplished by 
a low level at the clear input. These devices are 
characterized for operation over wide temperature Suffix-Blank : Plastic Dual In Line Package 


ranges to meet industry and military specifications. Suffix-J  : Ceramic Dual In Line Package 
| Suffix-D : Small Outline Package © 


Features | | Function Table | 
e Low Power consumption characteristic of CMOS | INPUTS 
devices OPERATING MODES dialed leds 


e Output drive capability: 10 LS TTL Loads Min. etr|cuk| A | B |Qo |Qi—Q;, 
e Operating speed superior to LS TTL . 


Wide operating voltage range: for HC 2 to 6 volts A 
for HCT 4.5 to 5.5 volts 


e Low input current: 1A Max. 
e Low quiescent current: 80uA Max. (74HC) 
e High noise immunity characteristic of CMOS : 7: 
e Diode protection on all inputs h= oe level one set-up time prior to the LOW-to-HIGH clock 
| = LOW voltage level one set-up time prior to the LOW-to-HIGH clock 
transition 
, : q = lower case letters indicate the state of the referenced input one set-up 
Logic Diagrams | time prior to the LOW-to-HIGH clock transition 


Fig. 1 Logic diagram 
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GD54/74HC164, GD54/74HCT164 


Absolute Maximum Ratings | | 


-PARAMETER 


CONDITIONS 
DC Supply voltage 


DC input or output diode current for V.<—0.5 or V,>Ve,+0.5V 
DC output source or sink current for —0.5V<V6<Ve_ + 0.5V 


Power dissipation per package above +70°C: 
‘ ; pees derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
Lead temperature for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Recommended Operating Conditions 


CHARACTERISTIC 


Supply-Voltage Range V,~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 

| at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Typical Clear, Shift, and Clear Sequences 


CLR 


SERIAL 
(INPUTS 


OUTPUTS 


4-242 


GD54/74HC164, GD54/74HCT164 


DC Electrical Characteristics for HC 


Ta=25°C GD74HC164| GD54HC164 


Vec 

if Fm Pe tf [ae 
2.0 

4.5 ie 
6.0 4.2 
2.0 0.3 0.3 0.3 
4.5 0.9 0.9 0.9 
6.0 1.2 1.2 1.2 


a 1.9 

Vin=Vin lon = — 20uA 4.5 4.4 4.5 ; 4.4 
6.0 5.9 6.0 5.9 5.9 V 

or Vit lon= —4mA 3.98| 4.3 3.84 3.f 

lon= —5.2mA 5.48| 5.2 5.34 5.2 


UNIT 


SYMBOL PARAMETER TEST CONDITION 


HIGH level input 


V 


Voltage 


LOW level 


input voltage 


HIGH level 


output voltage 


LOW level Vin=Vin 


2.0 0.1 

- - 

or Vip lolp=4mA 0.17] 0.26 0.33 0.4 
lol =5.2mA pon 15 ry 1 xry 1 ny 4 


| tht | Input | Input leakage Current Current}  Vin=Voc or GND 


Quiescent Supply eae or GND A | 
Current lout= OHA J 


DC Electrical Characteristics for HCT 


output voltage 


T,=25°C GD74HCT164|GD54HCT164 on 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Quiescent Supply Vin=Vcec or GND 


Current lout = OVA 
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GD54/74HC164, GD54/74HCT164 


Timing Requirements for HC: t,=t;=6ns C,=50 pF 
J Ta=25°C GD74HC 164 | GDS4HC 164 | | aie 
SYMBOL PARAMETER cc 
ot [we [om [a | wn [nT 
2.0 
4.5 : ic 
6.0 13 15 
| 2.0 | 80 100 
CLK high or low 45 | 16 20 | 
6.0 


CLR low 


Pulse width 


2.0 
A,B to CLK 4.5 12 15 
6.0 


2.0 
Recovery time CLR to CLK 4.5 15 18 
6.0 


2.0 
4.5 
6.0 


Hold time A,B to CLK 


besa eres GD54HC164.| GD74HC164 
SYMBOL PARAMETER V UNIT 


Maximum Clock 
Pulse Frequency 


Propagation Delay Time 
CLR to Q, 


Propagation Delay Time 
CLK to Q,, 


Output Transition Time 
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GD54/74HC164, GD54/74HCT164 


Timing Requirements for HCT: t,=t,=6ns C,=50 pF 


SYMBOL . PARAMETER 7 rman, | tve. [max | win. [max | min, | MAX | 


SOsSCEGEG 
= SOSSC0CR5 
=a CSECeCRC 
Saco OOssceces 
pee fee EECCA 


Maximum Clock 
Pulse Frquency 


Propagation Delay Time 
CLR to Q, 


Propagation Delay Time 
CLK to Q, 


Output Transition Time 


ae SD 
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GD54/74HC164, GD54/74HCT164 


AC Waveforms 


CLK INPUT 


Q,, OUTPUT 


Fig. 3 Waveforms showing the clock (CLK) 
to output (Q,) propagation delays, the clock 
pulse width, the output transition times and the 
maximum clock frequency. 


CLK INPUT 


A, B INPUTS 


Q,, OUTPUT 


Fig. 5 Waveforms showing the data set-up 
and hold times for A,B inputs. 


Note to AC waveforms 
(1) HC : V,,=50%: V,=GND to Vio. 
HCT: V,,=1.3V: V,=GND to 3V. 
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‘CLR input 


CLK INPUT 


Q,, OUTPUT 


Fig. 4 Waveforms showing the master Clear 
(CLR) pulse width, the master clear, to output 
(Q,,) propagation delays and the master clear 
to clock (CLK) recovery time. 


— GD54/74HC165, GD54/74HCT165 
8-BIT PARALLEL-IN/SERIAL-OUT SHIFT REGISTER 


Genera! Description 

These devices are identical in pinout to the 
54/74LS165. This circuit is an 8-bit, parallel-input 
to serial-output shift register with complementary 
outputs from the last stage. Data may be loaded in- 
to the register either in parallel or in serial form. When 
the serial shift/parellel load input is low, the data is 
loaded asynchronously in parallel. When it is high, 
the data is loaded serially on the rising edge of either 
clock 1 or clock 2. Clocking is accomplished through 
a 2-input NOR gate permitting one input to be used 
as a. clock inhibit function. These devices are 
characterized for operation over wide temperature 
ranges to meet industry and military specifications. 
specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices | 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


hold “do nothing” 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 


Suffix-J 
Suffix-D 


> 
| 


: Ceramic Dual In Line Package 
: Small Outline Package 


HIGH voltage level 

HIGH voltage level one set-up time prior to the 
LOW-to-HIGH CLK transition 

LOW voltage level 

LOW voltage level one set-up time prior to the 
LOW-to-HIGH CLK transition 


= lower case letters indicate the state of the 


referenced output one set-up time prior to the 
LOW-to-HIGH CLK transition 

don’t care 

LOW-to-HIGH CLK transition 
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GD54/74HC165, GD54/74HCT165 


RN RR TRI TT SS DSSS LE NLL EDEL ALLE, CLE ELE OS, 


Logic Diagram 


_ ao y Se oe 
. at HeLete H Hf bas 


Fig. 1 Logic diagram 


Typical Shift, Load, and Inhibit Sequences 


CLK 
CLK INH 
SER L ' 
t 
as a 
SH/LD t 
’ y . 
‘ 
eS |S ee ee nr 
D, ne 
t 
D, i) # : 
__f a ee a ee ee ee es 
Ds pt ee . . 
i 
DATA 
oc | 0 A 
D L 


Q, cca H H 1 L | H L #H | L H | 
a. _L Lc tfa Leese LisSe Lis 
le INHIBIT —oj¢—_______— SERIAL SHIFT ——_—_——_—____» 


LOAD 


Oo 


Fig. 2 Typical shift, load, and inhibit sequences 
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GD54/74HC165, GD54/74HCT165 


Absolute Maximum Ratings 


SS 

a 
lox [DC input or outut dodo curent | tor v=o orvpvarosv [| aor | ma 
Tig [BC cutout source or srk curent | tor ~05veVacvent0.sv | | ps, | ma 
ew a 


DC Voc or GND current 
Storage temperature range 


Power dissipation per package 


Lead temperature 


above +70°C: 
derate linearly with 8mMW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Recommended Operating Conditions 


CHARACTERISTIC 
Supply-Voltage Range V.~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


LIMITS 
UNITS 
oss | 


°C 


Input Rise and Fall times t,, t: GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC165, GD54/74HCT165 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


TEST CONDITION 


Voltage 


LOW level 


input voltage 


HIGH level 


output voltage 


H=—4mA 3.98 3.84 3.7 
hoetie 2mA 5.48 5.34 5.2 
V 
or Vin loLp=4mA 0.17] 0.26 0.4 
lol =5.2mA — 15| 0. ck ia os 4 
Input leakage Current) = Viy=Vcc or GND 


Quiescent Supply Vin=Vcc or GND 
Current lout = OvA 


LOW level 


output voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


= 

z 

| 
< 

a 
aS 
hb 

< 


; reef 
wv [towne fas favefea | lose] [ar] 
vwrvml tom [ee] | far] [or] [or 
ww [rem [oe] farr[oae] [oso] [on 
fewest rene fos [fer fal 


Quiescent Supply Vin=Vcc or GND 
Current lout= O“A 


LOW level 
output voltage 


< 
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GD54/74HC165, GD54/74HCT165 


Timing Requirements for HC: t,=t;=6ns C,=50 pF 


Ta=26°C 
oi ese ae 


1 Se 1 i 
Pulse width SH/LB low, CLK 


a 
SH/LD to CLK is 16 20 
6.0 14 17 
1 2.0 40 60 
SER to CLK 4.5 8 12 
: | 6.0 7 10 
2.0 | 100 
| Setup time CLK INH low 45 | 20 
before CLK ¢ 6.0 17 


srmeot. PARAMETER 


. 2.0 40 
CLK INH high 4.5 8 
before CLK 4 
1 s 
D, to SH/LD 
Hold time SER to CLK i. 
D,, to SH/LB 6.0 


AC Characteristics for HC: t,=t;=6ns C, =50 pF 


srwaot. | pamaweren zi Ta=25°C GD74HC165 spears C188 ur 
“ eee ee 


———— cia cir rey | 33 Panic 
tety/ Propagation Delay Time 20 rs 
toy | SH/LD to Q7 or G, 6.0 14 

0 


.O 
tei y/ Propagation Delay Time | ae i 
tPpHL D7 to Q7 or Q7 6.0 31 
trip! 2.0 19 | 75 95 
Output Transition Time 4.5 7 15 19 
tHe 6.0 6 13 
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GD54/74HC165, GD54/74HCT165 


Timing Requirements for HCT: t,=t;=6ns C,=50 pF 


SBBE SABAMIETER Ta=25°C GD74HCT165 oeerries STS un 
(6 [ane | T¥e. [ae | mn. [MA 


. CLK INH low © 
CLK INH high 
before CLK 4 
SER to CLK 
Hold ti 


AC Characteristics for HCT: t,=t;=6ns C,=50 pF 


seo. | | araweren 


teLy/ Propagation Delay Time 
tepHL CLK to Q7 or Q, 


tei y/ Propagation Delay Time 
tpHL Dz to Qz or Q, 


trun! 


Output Transition Time 
trHL 
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AC Waveforms 


CLK INPUT 


OUTPUT 


wl le tTHL —~| le tTLH 


Fig. 3 Waveforms showing the clock (CLK) 
to output (Q7 or Q,) propagation delays, the 
clock pulse width, the output transition times 
and the maximum clock frequency. 


D7 INPUT 


Q7 OUTPUT 


Q7 OUTPUT 


Fig. 5 Waveforms showing the data input (D,) 
to output (Q7 or Q;) propagation delays when 
(SH/LD) is LOW. 


D,, INPUT 


SH/LD INPUT 


Fig. 7 Waveforms showing the set-up and 
hold times from the data inputs Ds and D; to 
the prallel load input (SH/LD) 


Note to AC waveforms 
(1) HC : V,,=50%; V,=GND to Vj. 
HCT: V,,=1.3V; V,=GND to 3V. 


GD54/74HC165, GD54/74HCT165 


SH/LD input 


CLK INPUT 


Q7 or Q, 
OUTPUT 


Fig. 4 Waveforms showing the parallel load 
(SH/LD) pulse width, the parallel load to out- 
put (Q7 or Q,) propagation delays and the 
parallel load to clock (CLK) set-up time. 


see note 


“> teu) + + toy(H) — 


thi >| thle 


i 
wl ty 
> -—— tw — 


CLK input Vu 


Fig. 6. Waveforms showing the set-up and 
hold times from the serial data input (SER) to 
the clock (CLK), from the clock enable input 

(LOW CLK INH) to the clock (CLK) and from the | 

clock enable input CLK INH to the clock (CLK). 


Note to Figs 3 and 4 
The changing to output assumes internal Qg 
opposite state from Q;. 


Note to Fig. 6 

(CLK INH) may change only from HIGH-to- 
LOW while CLK is LOW. 

The shaded areas indicae when the input is 
permitted to change for predictable output per- 
formance. 
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GD54/74HC166, GD54/74HCT166 


8-BIT SERIAL OR PARALLEL-INPUT/SERIAL-OUTPUT 
SHIFT REGISTER WITH CLEAR 


General Description 


These devices are identical in pinout to the 
54/74LS166. This circuit is an 8-bit shift register 
with an output from the last stage. Data may be load- 
ed into the register in either parallel or serial form. 
When the shift/load input is low, the data is loaded 
asynchronously in parallel. When it is high, the data 
is loaded serially on the rising edge of either clock1 
or clock2. Clear is asynchronous and active-low. 
Clocking ‘is accomplished through a 2-input NOR 
gate permitting one input to be used as a clock in- 
hibit function. These devices are characterized for 
operation over wide temperature ranges to meet in- 
dustry and military specifications. 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Features Suffix-D |: Small Outline Package 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


OPERATING MODES|______INPUTS_——R, REGISTERJOUTPUT 
SH/LD|CLK INH |CLK|SER] Dp |Qo| Q1-Qe | _Q7 


t | X L L-L L 
allel load 


t H | 90°96 | ag 
[noid “do noting” | x | in _| x] % bexfao] ras] ay 


H = HIGH voltage level 

h = HIGH voltage level one set-up time prior to the LOW- 
to-HIGH CLK transition 

L = LOW voltage level 

| = LOW voltage level one set-up time prior to the LOW- 
to-HIGH CLK transition 

q = lower case letters indicate the state of the referenc- 
ed output one set-up time prior to the LOW-to-HIGH 
CLK transition 

X = don’t care 

t+ = LOW-to-HIGH CLK transition 
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GD54/74HC166, GD54/74HCT166 


Logic Diagram 


3 D, Ds D, D, 
sH/iB (15) S (5) (10) (11) (12) (14) 
re oe ee 
(6) 
oe 
Sik (9) 


Fig. 1 Logic diagram 


Typical Clear Shift, Load, Inhibit, and Shift Sequences 


' ' 


i t 
CLOCK INHIBIT ! 1 4 1 
CLEAR | \ 

\ 


1 

] 

t 

| 

i 

INPUTS ! : 

D4 U fi j , 

| " 

1 \ 

r 

) 

' 

1 

‘ 


Fig. 2 Typical clear shift, load, inhibit, and shift sequences 
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GD54/74HC166, GD54/74HCT16 


Absolute Maximum Ratings 


SYMBOL PARAMETER 


Vec 
T stg 


a 


| tee | OC Veg oF GND current es 


Storage temperature range 


Power dissipation per k oe no 
sin abet acral derate linearly with 8mW/K 
Recommended Operating Conditions 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


CHARACTERISTIC 


Supply-Voltage Range V,,~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 

at 6V 
GD54/74HCT Types at 4.5V 
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GD54/74HC166, GD54/74HCT166 


DC Electrical Characteristics for HC 


SYMBOL] PARAMETER TEST CONDITION | Voc ee COSC NOR OOS NES unit 
We ieee tet tak toe ote 
HIGH level input 2.0 1.5 1.5 1:5 | 


4.5 3.15 3.15 3.15 V 
6.0 4.2 4.2 4.2 


LOW level 2.0 0.3 0.3 
4.5 0.9 0.9 0.9 

IPED NONBGe 6.0 1.2 2 12 
2.0 } 1.9 | 2.0 1.9 7 
; : 4.4 ae 4.4 

lon= —4mA 3.98} 4.3 3.84 3.7 
lon=—5.2mA 5.48) 5.2 5.34 oe 
| lop =4mA 0.17| 0.26 0.33 0.4 

lol =5.2mA -_ 15 a im 0.33 0.4 
| til | Input | Input leakage Current} Current Vin=Vec or GND 1.0 Pto {| 4.0 | wa 


Quiescent Supply Vin=Vcoc or GND : 
Current lout = OvA ‘ 


DC Electrical Characteristics for HCT 


Voltage 


0.3 


HIGH level 


output voltage 


LOW level 


output voltage 


Ta=25°C GD74HCT 166 |GD54HCT166 UNIT 
p 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Input | Input leakage Current Current Vin=Vccor GND 


Quiescent Supply Vin=Vec or GND 
Current lout= OvA 
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GD54/74HC166, GD54/74HCT166 
Timing Requirements for HC : t,=t;=6ns C, =50 pF 


v a leant ame 
SYMBOL PARAMETER fel =25°C GD74HC166 | GD54HC166 “UNIT 


(V) Cra [TET Man [MA Ma | AX 
Pulse width 


100 
4.5 20 
6.0 17 
2.0 80 100 
CLK high or low . Le 
a ors 
Sh/LD to CLK 
| 2.0 100 
SER to CLK 4.5 16 20 
6.0 17 
CLK INH low Ge 109 "25 
before CLK tf ; 
6.0 
_ 2.0 0 
D,, to SH/LD 4.5 
6.0 
. 7 2.0 ‘ 
Recovery time CLR to CLK 4.5 
a 


in CLK INH > 


D,, to SH/LD re 

6.0 
CLR active ae 
after CLK ft an 6.0 


Ta=25°C GD74HC166 | GD54HC166 UNIT 


Maximum Clock 
Pulse Frequency 


Propagation Delay Time 
CLR to Q7 


Propagation Delay Time 
CLK to Qz 


Output Transition Time 
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GD54/74HC166, GD54/74HCT166 


Timing Requirements for HCT: t,=t,=6ns C,=50 pF 


\eveiaat onediieees Voc GD74HCT166|GDS4HCT166| 1 | 


(V) GC ne (wed) ane eas, oe 
CLR low 


Data before 
SH/LD t 
Data after 
SH/LD t 
CLR inactive 
4.5 
after CLK tf 
AC Characteristics for HCT: t,=t=6ns C,=50 pF 


| = DS54HCT 
SYMBOL PARAMETER Vec Ta=25°C GD74HCT166|GD54HCT 166 UNIT | 


(V)_| min. | typ. | Max. | MIN. | MAX. | MIN. | MAX. | 


Pulse width 


Hold time | 


Maximum Clock 
Pulse Frequency 


Propagation Delay Time 
CLR to Q7 


Propagation Delay Time 
CLK to Qz 


Output Transition Time 
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GD54/74HC166, GD54/74HCT166 


AC Waveforms 


CLR INPUT 

CLK INPUT 
CLK INPUT 

Q, OUTPUT 


Q 7 OUTPUT 


Fig. 3 Waveforms showing the clock (CLK) Fig. 4 Waveforms showing the master clear 
to output (Q7) propagation delays, the clock (CLR) pulse width, the master clear to output 
pulse width, the output transition times and the (Q7) propagation delay and the master clear 
maximum clock frequency. to clock (CLK) reocvery time. 


CLK INH V V7, Fig. 5 Waveforms showing the set-up and 
INPUT wm + . Y hold times from the serial data input (SER), the 
L/) 4 L data inputs (D,), the clock enable input (LOW 


ae a ~— CLKINH), the clock enable input CLK INH and 


Note to Fig. 3 
es | The changing to output assumes internal Q6 


=F ey 


number of clock pulse required between 


////// ee tir becns 


CLK INH may mehenae only from HIGH-to-LOW 

while CLK is LOW. 

The shaded areas indicate when the input is 

condition. GLA = HIGH permitted to change for predictable output per- 
formance. 


Vel? 


Note to AC waveforms 
(1) HC + V,,=50%: V,=GND to Voc. 
HCT: V,,=1.3V; V,=GND to 3V. 
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GD54/74HC173, GD54/74HCT173 
QUAD 3-STATED-TYPE FLIP-FLOPS WITH 
COMMON CLOCK & CLEAR 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS173. They consist of four D-type flip-flops 
operating synchronously from a common Clock 
and clear. Data, when enabled, are clocked into the 
four D-type flip-flops on the rising edge of the com- 
mon clock. When either or both of the output enable 
controls is high, the outputs are in a high-impedance 
state. The clear feature is asynchronous and active- 
high. These deveices are characterized for opera- 
tion over wide temperature ranges to meet industry 
and military specifications. 


Features 
e Low Power consumption characteristic of CMOS Suffix-Blank : Plastic Dual In Line Package 
devices Suffix-J : Ceramic Dual In Line Package 


Suffix-D : Small Outline Package 


e Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OvA Max. (74HC) 

High noise immunity characteristic of CMO 

Diode protection on all inputs | 


Function Table 


REGISTER OPERATING MODES ilar See 
So tol a veoom 


Hf x fxfxpx] oe 


rallel load 7 ' ‘ 
iuksutiaa L|+ H 
| L|xInix|x 
h 


3-STATE BUFFER INPUTS 


HIGH voltage level 

HIGH voltage level one set-up time prior to the LOW-to-HIGH CLK transition 
LOW voltage level 

LOW voltage level one set-up time prior to the LOW-to-HIGH CLK transition 
lower case letters indicate the state of the referenced input (or output) 
one set-up time prior to the LOW-to-HIGH CLK transition 

= dont’ care 

= high impedance OFF-state 

= LOW-to-HIGH CLK transition 
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GD54/74HC173, GD54/74HCT173 


Absolute Maximum Ratings | : | | 


[syweo. [PARAMETER = [CONDITIONS |MIN. 
[Voc | DC Supply voltage | HO 
[lx lox [DC input or output diode current | for Vi<-O:5 or V>Vect0.6V | 
[to | _ dC output source or sink current | for -0.5V<Vo<Voot0.5V_ | 
os 
ee] 


Power dissipation per package above +70°C: | 
° . pe emene derate linearly with 8mW/K | 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


CHARACTERISTIC 
Supply-Voltage Range Voc: GD54/74HC Types 
GD54/74HCT Types | 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t: GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


1 
26> 
cu] >e 
cin > > 
106 > 
| 1) 
20 4 >— 


Fig. 1 Logic symbol 
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GD54/74HC173, GD54/74HCT173 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


fa a 


i: 


TEST CONDITION 


Voltage 


LOW level 2.0 
4.5 
input voltage 6.0 


HIGH level 


output voltage 


2.0 
Vin=Vin 4.5 - : : r 
= 
or Vi | !on=—6mA 3.84 a7 
en te 5. be 5. ae 5.34 5.2 
2.0 0. 
Vin=Vin| lop =20uA - . 01 
Vv 
poate 8mA fe: co on oe 


| tinh Input leakage Current | Vy=Voo or GND or GND 
Three-State Vin= Vin Vo=Vcc 
leakage current or Vip or GND 10.0 
Quiescent Supply Vin=Voc or GND 
Ico Current lout =OvA 


DC Electrical Characteristics for HCT 


LOW level 


output voltage 


Ta=25°C GD74HCT173|/GD54HCT 1 73]. UNIT 


Voltage 


LOW level 


input voltage 


HIGH level 


output voltage 


LOW level 
output voltage 


Input leakage Current Vin=Vccor GND 55] | 


Three-State Vin=Vin| Vo=Voc 
leakage current or Vit or GND 


Quiescent Supply Vin=Vec or GND 
Current lout = OvA 
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GD54/74HC173, GD54/74HCT173 


Timing Requirements for HC: t,=t;=6ns C, =50 ae : 
| T,y=25°C | Cc GD74HC173 | GD54HC173 UNIT 
SYMBOL PARAMETER 
“ CIC 


Pulse width 


CLK 


Data to CLK 
Set up time, 


before CLK ft 
P Ror CLR to CLk 


CLK to Data 


SYMBOL PARAMETER 


Maximum Clock 
Pulse Frequency 


Propagation Delay time 
CLK to nQ 


Propagation Delay time 


CLR to nQ 


3-state Output Enable Time 
nOE to nQ 


3-state Output Disable Time 
NOE to nQ 


Output Transition time 
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GD54/74HC173, GD54/74HCT173 


Timing Requirements for HCT: t ‘=t=6ns ee pF 


| Teese a 
SYMBOL PARAMETER 
© Tan | Te, [Max | 


SYMBOL PARAMETER Typ=25°C GD74HCT173/GD54HCT173 UNIT 


Maximum Clock 
Pulse Frequency 


Propagation Delay time 
CLK to nQ 


Propagation Delay time 
CLR to nQ 


3-state Output Enable Time 
nOE to nQ 


3-state Output Disable Time 
~ NOE to nQ 


Output Transition time 
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AC Waveforms 


CLK INPUT 


nQ OUTPUT - 


Fig. 2 Waveforms showing the clock (CLK) to 
output (nQ) propagation delays, the clock 
pulse width, the output transition times and the 
meximum clock pulse frequency. 


OUTPUT 
LOW - to- OFF 
OFF -to- LOW 


OUTPUT 
HIGH - to- OFF 
OFF -to- HIGH 


Fig. 4 Waveforms showing the 3-state enable 
and disable times. 


Note to AC waveforms 


(1) HC Vu = 50%. V,=GND to Vec 
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GD54/74HC173, GD54/74HCT173 


CLK INPUT 


nQ OUTPUT 


Fig. 3 Waveforms showing the master clear 
(CLR) pulse width, the master clear to output 
(nQ) propagation delays and the master clear 
to clock (CLK) recovery time. 


t t 
> > gan ae 


CLK INPUT 


Fig. 5 Waveforms showing the data set-up 
and hold times from input (nG, nD) to clock 
(CLK). 

Note to Fig. 5 

The shaded areas indicate when the input is — 
permitted to change for predictable output 
performance 


GD54/74HC174, GDS4/74HCT174 
HEX D-TYPE FLIP-FLOPS WITH COMMON CLOCK & CLEAR 


General Description 


These devices are identical in pinout to the 
54/74LS174. They contain six D-type flip-flops with 
common clock and clear inputs. Data on the D in- 
puts having the specified setup and hold times are 
transferred to the outputs on the rising edge of the 
clock pulse. Clear is asynchronous and active-low. 
The clear input when low, sets all outputs to a low 
state. These devices are characterized for opera- 
tion over wide temperature ranges to meet industry 
and military specifications. 


Features 


¢ Low Power consumption characteristic of CMOS 
devices | 

e Qutput drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OyvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs © 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J- : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Function Table 


OPERATING MODES 
ea ox a. 


HIGH voltage level 


h = HIGH voltage level one set-up time prior to the LOW-to-HIGH CLK 
transition 


= LOW voltage level 
| = LOW voltage level one set-up time prior to the LOW-to-HIGH CLK 
transition ; 
X = don't care 
= LOW-to-HIGH CLK transition 
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GD54/74HC174, GD54/74HCT174 


Absolute Maximum Ratings 


SYMBOL PARAMETER CONDITIONS | 
Pe thio DC input or output diode current for V;<—0.5 or V.>Ve¢ + 0.5V 
Ld DC output source or sink current for —0.5V<V_<Vo_ + 0.5V 


| MIN. 
| 2052 
aaa 
Le] 
ar 
| Tag | Storage temperaturerange || OS | 50 | 


Power dissipati k above +70°C: 
: ee derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


LIMITS 
CHARACTERISTIC UNITS 
Supply-Voltage Range V,-: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t: GD54/74HC Types at 2V 
at 4.5V 
at 6V 

-GD54/74HCT Types at 4.5V_ 


Logic Diagram 


(2) (4) (5) (6) (7) (11) (10)(13) (12)(14) (15) 
1Q 2D 2Q 3D 3Q 4D 4Q 5D 5Q 6D 6Q 


1D a 


Fig. 1 Logic diagram 
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GD54/74HC174, GD54/74HCT174 


DC Electrical Characteristics for HC 


SYMBOL] PARAMETER TEST CONDITION | Voc Lidl A Maced dd ccdia el Reocheiclldadl CO 
(V) 
HIGH level input 
os 
Voltage 6.0 


LOW level 2.0 
Vv 
input voltage 
| 1.9 
HIGH level Vin= Vie 7 : ; 
V 
output voltage or Vit H=—4mA 3.98 3.84 Kd 
nner 2mA 5.48 5.34 5.2 
V 


output voltage or Vii | Io, =4mA 0.17| 0.26 0.4 
ee a 15 — =\— s 4 


s Input leakage Current | Viy=Voc or GND | or GND 


Quiescent Supply Vin=Vec or GND 
Current lout= OvA 


DC Electrical Characteristics for HCT 


| Tymasec | | Tymasec | GD74HCT174/GD54HCT174 


Voc 
)_[ ve. | ve, | wax, | wa, [ wax, | a | war 


UNIT 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 


output voitage 


Input leakage Current Vin=Vecor GND ss] | | 


Quiescent Supply Vin=Voc or GND 
Current lout= OvA 
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GD54/74HC174, GD54/74HCT174 


co Requirements for HC: t,=t;=6ns C, =50 pF 


 PanawereR Voc ree 
i P| Tew [ma [wn [a 


80 | 30 100 120 
16 10 20 25 
Pulse width 4 8 18 22 
80 30 100 120 
16 10 20 25 
14 8 18 22 


mm | iil 
eo Hold time CLK to Data 


Maximum Clock 20 


: 65 
Pulse Frequency 75 


Propagation Delay Time 
CLK to nQ, 


Output Transition Time 


Propagation Delay Time ; 
CLR to nQ, 
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GD54/74HC174, GD54/74HCT174 


Timing Requirements for HCT: t,=t;=6ns C, =50 pF 


Maximum Clock 
Pulse Frequency 


Propagation Delay time 
CLK to nQ. 


Propagation Delay time 
CLR to nQ 


Output Transition time 
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_ GD54/74HC174, GD54/74HCT174 


AC Waveforms 


CLR INPUT 
CLK INPUT 


CLK INPUT 
nQ OUTPUT 


le— tPHL —> 


nQ OUTPUT 


Fig. 3 Waveforms showing the master clear 
(CLR) pulse width, the master clear to output 
(nQ) propagation delays and the master clear 
to clock (CLK) recovery time. 


Fig. 2 Waveforms showing the clock (CLK) to 
output (nQ) propagation delays, the clock 
pulse width, the output transition times and the 
maximum clock pulse freqency. 


CLK INPUT 


D, INPUT 


nQ OUTPUT 


Fig. 4 Waveforms showing the data set-up 
and hold times for the data input (nD). 


Note to Fig. 4 

The shaded areas indicate when the input is 

permitted to change for predictable output per- Note to AC waveforms 
formance. (1) HC + V,,=50%: V,=GND to V,,. 
HCT: V,,=1.3V: V,=GND to 3V. 
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GD54/74HC175, GD54/74HCT175 
QUAD D-TYPE FLIP-FLIPS WITH COMMON CLOCK & CLEAR 


General Description 


These devices are identical in pinout to the 
54/74LS175. They contain four D-type flip-flops 
with common clock and clear inputs, and 
separate data inputs. Information at a data input is 
transferred to the Q and Q outputs on the rising edge 
of the clock pulse. Both true and complementary 
outputs from each flip-flop are externally available. 
clear is asynchronous and active-low. These 
devices are characterized for operation over wide 
termperature ranges to meet industry and military 
specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices | 
e Output drive capability: 10 LS TTL Loads Min. 
e Operating speed superior to LS TTL 
Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 
Low input current: 1A Max. 
Low quiescent current: 80uA Max. (74HC) 
High noise immunity characteristic of CMOS 
Diode protection on all inputs 


Function Table 


| INPUTS 
[na | nd | 


ae Lae CER EY 


H = HIGH voltage level 

h = HIGH voltage level one set-up time prior to the 
LOW-to-HIGH CLK transition 

L = LOW voltage level 

| = LOW voltage level on set-up time prior to the 
LOW-to-HIGH CLK transition 

t = LOW-to-HIGH CLK transition 

X = don't care 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 
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GD54/74HC175, GD54/74HCT175 


Absolute Maximum Ratings | 


SYMBOL PARAMETER CONDITIONS 
DC Supply voltage rae 
| T stg 
qT, 


Pilly. | DC input or output diode current for V.<—0.5 or V,>Voc +0.5V 
Le ta DC output source or sink current for —0.5V<V_9<V¢_ +0.5V 


Storage temperature range 


p diasinat ‘ above +70°C: 
pitee SaeeeaoN eee pewnage derate linearly with 8mW/K 
Recommended Operating Conditions 


At distance 1/16+1/32 in. 
from case 
LIMITS 
CHARACTERISTIC [MIN 
| Supply-Voltage Range V.~: GD54/74HC Types 
GD54/74HCT Types 


Lead temperature 


for 60 sec(CERAMIC) 
DC Input or Output Voltage V,, Vo 


10 sec(PLASTIC) 
Operating Temperature T,: GD74 Types | | 
GD54 Types 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


cin LLNS < 
cux £2 >. 
4 (2) 
1D 1 
Toh 
a Nso-!3) 5 
(8) (7) 
20 . 
Td » 2Q 
ie Sso-!8h. 05 
12) (10) 
30 — 
Gm! > 3Q 
e& 1 
So! ) 6 
(13) (18) 
4D 
i mt ol 4Q 
14) _ 
Be Soll) as 


Fig. 1 Logic diagram 
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GD54/74HC175, GD54/74HCT175 


DC Electrical Characteristics for HC 


‘PARAMETER 


SYMBOL. 


HIGH level input 


| Voltage 


LOW level 


input voltage 


HIGH level 


output voltage 


LOW level 


output voltage — 


Vin=Vin 
orVy | Io, =4mA 0.17] 0.26 0.33 0.4 
lo, =5.2mA 0.15| 0.26 0.33 0.4 
[tad [ronienane Give] varvocwrawo [eo] | [or [Tre] Tr] 


Quiescent Supply Vin=Vcc or GND 160 A 
CC | Current 1 lout = OA 7 . 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Quiescent Supply Vin=Voc or GND 
loc Current lout = OWA 
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GD54/74HC175, GD54/74HCT175 


Timing Requirements for HC: t,=t;=6ns C_=50 pF 


YMBOL PARAMETER Wee Ta=25°C GD74HC175 | GD54HC175 UNIT 
— (SE Phan | TP [wae [in [MAX. | Min. [ MAX. 
30 


| fo 2.0 | 80 100 120 

CLR low . 16 | 10 20 25. 

Pulse width 14 8 18 22 
CLK high or low S| | 


Hold time CLK to nD 


[oan rve. Twas [wns Tan [wns Tax 
6 


2.0 20 5 
4.5 | 30 | 65 25 
, 75 30 


ba Maximum Clock Pulse Freqency 
teLH/ 
tPHL 


teLH/ 


Propagation Delay Time 
CLK to nQ, nQ 


Propagation Delay Time 
CLR to nQ, nQ 


tepHL 


ELH! 
HL 


Output Transition Time 
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GD54/74HC175, GD54/74HCT175 


Timing Requirements for HCT: t,=t;=6ns C,=50 pF 


Hold time CLK to nD 


_Min. | typ. | max.| Min. | Max. | MIN. | MAX. 


Propagation Delay Time 
CLK to nQ, nQ 


Propagation Delay Time 
CLR to nQ, nQ 


Output Transition Time 
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GD54/74HC175, GD54/74HCT175 


AC Waveforms 


CLK INPUT 


nQ ouTPuT 


nQ OUTPUT 


Fig. 2 Waveforms showing the clock (CLK) to 
outputs (nQ, nQ) propagation delays, the clock 
pulse width, output transition times and the 
maximum clock pulse frequency. 


Fig. 3 Waveforms showing the data set-up 
and hold times for the data input (nD). 


Note to Fig. 3 
The shaded areas indicate when the input is 
permitted to change for predictable output per- 


CLRineut formance. 

CLK INPUT 

nQ OUTPUT 

= tPLH 

n@ output = \ 
Fig. 4 Waveforms showing the master clear 
(CLR) pulse width, the master clear to outputs Note to AC waveforms 
(nQ, nQ) propagation delays and the master (1) HC : V,=50%; V,=GND to Vgc. 
clear to clock (CLK) recovery time. HCT: V,,=1.3V; V,=GND to 3V. 
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GD54/74HC190, GD54/74HCT190° 
SYNCHRONOUS DECADE UP/DOWN COUNTER 


WITH MODE CONTROL 


General Description 


These devices are identical in pinout to the 
54/74LS190. This synchronous, reversible, 
up/down BCD counter can be preset by applying the 
desired value in BCD to the preset inputs and then 
bringing the load input low. Counting is achieved on 
the rising edge of the clock when the load input is 
high, the ocunt enable is low, and the count up/down 
is either low (Up counting) or high (Down counting). 
Two outputs have been made available to perform 
the cascading function: ripple clock and carry out. 
The ripple clock produces a low level output pulse 
and carry out produces a high level output pulse 
when the counter overflows or underflows. Ripple 
clock can be used for cascading and carry out can 
be used for look-aheading. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Qutput drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL | 

e Wide operating voltage rarige: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1pA Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


llel load : on bs 
parallel loa L x H : 
hold (do nothing) 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


_ MIN/MAX and RCO Function Table 


INPUTS RMINAL COUNT STA os 


<= 


X 
LU 
X 


H 
L 
H 
H 
L 


| = LOW voltage level one set-up time prior to the LOW-to-HIGH CLK 
transition 
“LIF = one LOW level pulse 
“= MIN/MAX goes LOW on a LOW-to-HIGH CLK transition 
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GD54/74HC190, GD54/74HCT190 


Logic Diagram 


— (4) ata = 
od Sc eat : y > (13) aes 


cox SAIS E Ee = 
ae Ste JY 
D, 418) a9, 
V, 
Wott i = 


iliniiiee ctire a | 
Tolle HIS §5 pepo 
rt 


Si —_— 


goes BD hoe Bt =a 


Fig. 1 Logic diagram 


GD54/74HC190, GD54/74HCT190 


Typical Load, Count, and Inhibit Sequences 


illustrated below is the following sequence: 
1. Load (preset) to BCD seven. 
2. Count up to eight, nine (maximum), zero, one, and two. 
3. Inhibit. 
4. Count down to one, zero (minimum), nine, eight, and seven. 


| 


DATA 
INPUTS 


- 


O 
a 
Oo 
O 
A 


om an enjes ae 


o 
cl 


oO 
m 
t 
i] 

' 
pie es 
] 

! 
=—j-— 


! 
! 
t 
‘ 
{ 
| 
| 
| 
l 
{ 
| 
| 
| 
{ 
I 
j 
t 
| 
| 
a= COUNT up——_—»|— INHIBIT _.| as COUNT DOWN eee 


7 8 9 0 1 2 2 2 1 0 9 8 7 
Veen aoe 
LOAD 


Fig. 2 Typical load, count, and inhibit sequences 
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GD54/74HC190, GD54/74HCT190 


Absolute Maximum Ratings 


SYMBOL PARAMETER CONDITIONS | MIN, 
Voc DC Supply voltage ee eee 
| Ik !ox DC input or output diode current for V.<—0.5 or Vi>Vec + 0.5V Lo 


DC output source or sink current for —0.5V<V_9<Vo¢c + 0.5V 


DC Veo or GND current ae re 


above +70°C: | 
issipati 500 mW 
ower dissipation: Per packsue derate linearly with 8mMW/K Lo 


At distance 1/164 1/32 in. 
from case 

for 60 sec(CERAMIC) ~~ 

10 sec(PLASTIC) 


Lead temperature 


| CHARACTERISTIC a 
Supply-Voltage Range Vo~: GD54/74HC Types 2 6 
. GD54/74HCT Types 4.5 ~ &5 


DC Input or Output Voltage V,. Vo 


Operating Temperature 1 GD74 Types . —-40 
GD54 Types . =55 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 

at 6V 
GD54/74HCT Types at 4.5V 


; SSS a A TE IT GETS SESS ETS SESS I SS SESS OS ETE ESSE TO SE PS TTT 
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GD54/74HC190, GD54/74HCT190 


DC Electrical Characteristics for HC 


HIGH level input 
Voltage 


LOW level 


input voltage 


HIGH level 


output voitage 


or Vit nai —4mA 
lon= —5.2mA 
° . 
: ; 
loL=4mA nC 
loL=5. 2mA 
Input leakage Current} Viy=Vcc or GND 


Quiescent Supply Vin=Vec or GND 
Current lout = OvA 


LOW level 


output voltage 


| Tyeasec | Tyeasec GD7 4HCT190/GD54HCT190 


[| re. Jwa [Tone [nn 


UNIT 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 
output voitage 


LOW level 
output voltage 


Quiescent Supply 
Current 


Vin=Vcc or GND 
lout = O#A 
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GD54/74HC190, GD54/74HCT190 


Timing Requirements for HC: t,=t;=6ns C,=50 pF | | a 
| | Ta=25°C GD74HC190.| GD54HC190 | 
SYMBOL | PARAMETER Vec . UNIT 
jrwmce] _ramaveren LW ba fae cf azarae ese 
2.0 28 180 
CLK high or low 4.5 10 860 
6.0 8 31 
| 2.0 28 180 
LOAD low 4.5 10 36 
6.0 8 631 
| 2.0 | 100 | 19 
D,, to LOAD 4.5 20 7 
6.0 17 6 
2.0 | 140 | 39 175 210 
CE to CLK 4.5 28 | 14 35 42 
6.0 | 
2.0 ( 
4.5 41 
6.0 35 
2.0 
Recovery time LOAD to CLK 4.5 
6.0 
| 2.0 
4.5 
6.0 


U/D to CLK 


D,, CE, U/D to CLK 
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GD54/74HC190, GD54/74HCT190 


AC Characteristics for HC: t,=t;=6ns C,=50 pF 


SYMBOL PARAMETER Vv ce Ta=25°C GD74HC190 | GD54HC190 C820 ur 
frame [re Fw, [Tne [on 


Maximum clock pulse 
frequency 


Propagation Delay Time 
LOAD to Qn 


oO > 
ou 
= NO 
oO © 
oO A 
N 
ho 
NO 
oO oO) 
oO O& 


Propagation Delay Time 2.0 60 | 220 275 330 
= 4.5 20 | 44 55 66 
Dn to Qn 6.0 ‘2 ae a aa 


—_ 
© 
Oo 


Propagation Delay Time 
CLK to RCO | 


Propagation Delay Time 
CLK to Qn 


GW 
ive) 
4) 


Propagation Delay Time 


80 

ease : 28 64 77 
Propagation Delay Time ay aie 
4.5 18 
UID to RTO a a 


NO 
aS 
io) 
N 
oo 
oO 


Propagation Delay Time 
U/D to Mix/Min 


Propagation Delay Time 


CE to RCO 


E E 


Output Transition Time 


QnN 


ja = © & 
oo un — © 
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GD54/74HC190, GD54/74HCT190 


Timing Requirements for HCT: t,=t;=6ns C, =50 pF 


wr 


Pulse width 


smeou] —paRAMEER 
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GD54/74HC190, GD54/74HCT190 


AG Characteristics for mel Yat 6ns C, =50 pF 


Cnr [ooo [on [a | MIN. | MAX. 


Maximum clock pulse 
frequency 


Propagation Delay Time 


LOAD to Qn 


Propagation Delay Time 
Dn to Qn 


Propagation Delay Time 


CLK to RCO 


| Propagation Delay Time 
CLK to Qn 


Propagation Delay Time 
CLK to Max/Min 


Propagation Delay Time 
U/D to RCO 


Propagation Delay Time 
U/D to Mix/Min 


Propagation Delay Time 
CE to RCO 


Output Transition Time 
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GD54/74HC190, GD54/74HCT190 


AC Waveforms. 


CLK INPUT 


Q,. MIN/MAX 
OUTPUTS 


Fig. 3 Waveforms showing the clock (CLK) to 
output (Q,) propagation delays, the clock 
pulse width and the maximum clock pulse 
frequency. 


Fig. 5 Waveforms showing the input (D,) to 
output (Q,) propagation delays. 


U/O INPUT 


MIN/MAX 
OUTPUT 


RCO OuTPuT 


Fig. 7 Waveforms showing the up/down count 
input (U/D) to terminal count and ripple clock 
output (Min/MAX, RCO) propagation delays. 


4-288 


Fig. 4 Waveforms showing the clock and 
count enable inputs (CLK, CE) to ripple clock 
output (RCO) propagation delays and the CE 
pulse width. 


D,, INPUT 


LOAD INPUT 


Fig. 6 Waveforms showing the input (LOAD) — 
to output (Q,) propagation delays. 


Le SAD INPUT 


CLK INPUT 


Q,, OUTPUT 


'THL > 'TLH 


Fig. 8 Waveforms showing the parallel load 
input (LOAD) pulsewidth, recovery time to 
clock (CLK) and the output (Q,) transition 
times. 


GD54/74HC190, GD54/74HCT190 


AC ‘Waveforms (Continued) 


im 


LOAD INPUT 


CLK INPUT 


CE, U/D 
INPUT 


Fig. 10 Waveforms showing the set-up and 
hold times from the parallel load input (LOAD) 
to the data input (D,). 


Fig. 11 Waveforms showing the set-up and 
hold times from the count enable and up/down 
inputs (CE, U/D) to the clock (CLK). 


Note to AC waveforms | Note to Figs 10,11 — 


(1) HC : V,,=50%; V,=GND to Vic. The shaded areas indicate when the input is 
HCT: Vy=1.3V; V;=GND to 3V. | — permitted to change for predictable output 
. performance. 
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GD54/74HC191, GD54/74HCT191 


SYNCHRONOUS 4-BIT BINARY UP-DOWN COUNTER. 
WITH MODE CONTROL 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS191. This synchronous, reversible,. 4-Bit | 
binary up/down counter can be preset by applying the 
desired value in 4-bit binary to the preset inputs and 
then bringing the load input low. Counting is achiev- 
ed on the rising edge of the clock when the load 
input is high, the count enable is low, and the count 
up/down is either low (up counting) or high (down 
counting). Two outputs have been made available 
to preform the cascading function: ripple clock and 
carry out. The ripple clock produces a low level out- 
put pulse and carry out producs a high level output 
pulse when the counter overflows or underflows. 
Ripple clock can be used for casading and carry out 


can be used for look-aheading. | Suffix-Blank : Plastic Dual In Line Package 
Suffix-J | Ceramic Dual In Line Package 
Features Suffix-D : Small Outline Package 
e Low Power consumption characteristic of CMOS 
devices 


e Output drive capability: 10LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table | MIN/MAX and RCO Function Table 


OPERATING MODE 
BEES ae 


mts ote | «x [wx [xv ces 


| = LOW voltage level one set-up time prior to the LOW-to-HIGH 
transition 
“LI= one LOW level pulse 
“L= MIN/MAX goes LOW on a LOW-to-HIGH CLK transition 


2) 


LK 
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GD54/74HC191, GD54/74HCT1 91 


Logic Diagram 


S52 (12) waaxrmin 
oon i » 


a a V _ 113) ga 
= |e oe ae 
Sites 

UI De] , 
ue 1 a re 
oe), 
tol, Et 
4 ieee 


-_ ett 7 
HSB BEBO EI, 
pH 


1 fii 


- Fig. 1 Logic diagram 
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GD54/74HC 191, GD54/74HCT191 


Typical Load, Count and Inhibit Sequences 


Illustrated below is the following sequence: 
1. Load (preset) to binary thirteen. 
2. Count up to fourteen, fifteen (maximum), zero, one, and two. 
3. Inhibit. | | 
4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen. 


bit 


: 

| | 
Beeeeee 
peegere: 
Reeeeee 
Prrdbdd 
PrP rddel 
Ph bd ded 
Lh rbrid 
Ree 
Ree 
Ree 
Ree 


; 
| | 


CLK 


= 

> 

x 

= 

s 2 
‘ 
‘ 


_ 
pS 
— 
on 
Oo 


1 2. 2 1 O 15 14 13 


l 
] 
' 
I 
| 
l 
l 
1 
l 
| 
t 
t 
U 
t 
t 

| coun yp ———ef— INHIBIT _| = COUNT DOWN —— 


Fig. 2 Typical Load, count, and Inhibit Sequences 
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GD54/74HC191, GD54/74HCT191 


Absolute Maximum Ratings 


SYMBOL PARAMETER CONDITIONS | MIN. | 
a 
eae DC input or output diode current ~ for V.<—0.5 or Vi>Ve_ +0.5V_ pe 


DC output source or sink current | for —0.5V<V_9<V¢, + 0.5V 


‘Power dissipation per package above +70°C: 
i oe derate linearly with 8mW/K 


| At distance 1/16+ 1/32 in. 
from case 

for 60 sec(CERAMIC) 

10 sec(PLASTIC) 


Lead temperature 


CHARACTERISTIC 
Supply-Voltage Range Vec: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC191, GD54/74HCT191 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER TEST CONDITION 
HIGH level input 
Voltage 


Vin 
LOW level 
Vit 
input voltage 
HIGH level = 
Vou 
output voltage 
IOH =—5.2mA 
| 2.0 
LOW level Vin=Vin| lop =20pA 45 
Vou | 6.0 
output voltage or Vi lo =4mA 
lop =5.2mA 


Input leakage Current| Vw=Vecorano | eo | | fort | ro} | +0 | wa 


Quiescent Supply Vin=Vcc or GND 
Current lout = OvA 


DC Electrical Characteristics for HCT 


_| SYMBOL| = PARAMETER TEST CONDITION | Voc oiled weliaeiecl ted becoti his UNIT 
wy_[ min. | rye. | max. | wa. | max. | an. | MAX. 
HIGH level input =e | 
to 7 V 
Voltage 55 


LOW levet 


input voltage 


< 


< 


HIGH level 
output voltage 


tl | Input leakage Current 


Quiescent Supply Vin=Voc or GND 
Ic Current lout = OA 


4-294 


LOW level 
output voltage 


Vv 
Vv 
V, 
V, 


IH 
OH 
OL 
c 


GD54/74HC191, GD54/74HCT191 


Timing Requirements for HC: t,=t;=6ns C,=50 pF | 


SYMBOL PARAMETER Ta=25°C GD74HC191 | GD54HC191 


Vv 
2.0 


28 150 180 
CLK high or low 4.5 10 36 
6.0 8 31 
Pulse width 
2.0 | 120 28 180 
LOAD low 4.5 24 10 36 
6.0 21 8 31 


D,, to LOAD 45 | 20| 7 


CE to CLK 


U/D to CLK 


Recovery time LOAD to CLK 


Hold time 


D,, CE, U/D to CLK 
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GD54/74HC191, GD54/74HCT191 


AC Characteristics for HC: t,=t;=6ns C_=50 pF | - | | : 
| Tap=25°C GD74HC191 | GD54HC191 
SYMBOL PARAMETER Voc UNIT 
smoot] ramaweren | Mee re ae 
. 2.0 | 3.0 2.4 2.0 
Maximum Clock i - - 40 
Pulse Frequency 6.0 18 14 12 
60 | 220 275 330 


Propagation Delay Time 


20 | 44 55 66 
LOAD to Qn 16 | 37 AT 50 
60 | 220 


Propagation Delay Time 
Dn to Qn 


20 44 
37 


‘275 330 
55 66 
47 50 


38 


Propagation Delay Time 
CLK to RCO 


ooh, 
fo) 
ooh, 
nN Wo oO 
Oo O O 
.¢) 
Mm OF NM 
& & O 


— 
q@ (eo) 
ié¥) © 


Propagation Delay Time 2.0 62 | 220 275 
| 4.5 21 | 44 55 
CLK to Qn a6 ie ae - 


Propagation Delay Time 
CLK to MIN/MAX 


mM NO @ 
mM © O 
N 
—d 
Slsek 


Propagation Delay Time 
D/U to RCO 


£ 
BSS 
_ 
eo) 
oO 


Propagation Delay Time 
D/U to Min/MAX 


GQ WwW 
N © 


_ 
oO) 
oi 


Propagation Delay Time 


CE to RCO 


N ® 
Go W 


—_> = 

Ww Oo 
—_ 
mM NM @& 
Ny oO Oo 


~ 
© 


Output Transition Time 


aon 
ar S| 
oa an 


— = OH | 
- © O 

oO > 

oO nm 


240 285 
48 57 
41 48 
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GD54/74HC191, GD54/74HCT191 


Timing Requirements for HCT: t,=t;=6ns C,=50 pF 


SYMBOL PARAMETER 
ly Pulse width | 


D,, CE, U/D to CLK 
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GD54/74HC191, GD54/74HCT191 


AC Characteristics for HCT: t,=t;=6ns C_=50 pF 


Maximum Clock Pulse 
Frequency 


Propagation Delay Time 
LOAD to Qn 


Propagation Delay Time 
Dn to Qn 


Propagation Delay Time 
CLK to RCO 


Propagation Delay Time 
CLK to Qn 


Propagation Delay Time 
CLK to’ MIN/MAX 


Propagation Delay Time 
D/U to RCO 


Propagation Delay Time 
D/U to MIN/MAX 


Propagation Delay Time 
CE to RCO 


Output Transition Time 


= RSS SS GH TE NPS ST IES BEBE EI BIE NEO EAS TIO SISOS I ET NT EIN ELITE ET EEE EE LI REEDS BOL TEE EEE 
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GD54/74HC191, GD54/74HCT191 


AC Waveforms 


CLK INPUT 


Q,, MIN/MAX 
OUTPUTS 


Fig. 3 Waveforms showing the clock (CLK) to 
output (Q,) propagation delays, the clock 
pulse width and the maximum clock pulse fre- 
quency. 


D,, INPUT 


Q,, OUTPUT 


Fig. 5 Waveforms showing the input (D,) to 
output (Q,) propagation delays. 


U/D INPUT 


MIN/MAX OUTPUT 


RCO output 


Fig. 7 _Waveforms showing the up/down count 
input (U/D) to terminal count and ripple clock 
output (RCO, MIN/MAX) propagation delays. 


RCO 
OUTPUT 


Fig. 4 Waveforms showing the clock and 
count enable inputs (CLK CE) to ripple clock 
output (RCO) propagation delays and the CE 
pulse width. 


LOAD input 


Q,, OUTPUT 


Fig. 6 Waveforms showing the input (LOAD) 
to output (Q,,) propagation delays. 


LOAD Input 


CLK INPUT 


Q,, OUTPUT 


THE! le >! le ttiH 


Fig. 8 Waveforms showing the parallel load in- 
put (LOAD) pulse width,recovery time to clock 
(CLK) and the output (Q,) transition times. 
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AC Waveforms 


Fig. 9 Waveforms showing the set-up and 
hold times from the parallel load input (LOAD) 
to the data input (D,). 


Note to AC waveforms 
(1) HC : V,,=50%; V.=GND to V,<. 
HCT: V,,=1.3V; V,=GND to 3V. 
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GD54/74HC191, GD54/74HCT191 


CLK !npuT 


Fig. 10 Waveforms showing the set-up and 
hold times | from the count enable and up/down 
inputs( CE,U/D) to the clock (CLK). 


Note to Figs 9 and 10 

The shaded areas indicate when the input is 
permitted to change for predictable output per- 
formance. 


GD54/74HC192, GD54/74HCT192 


SYNCHRONOUS DECADE UP/DOWN COUNTER 
WITH A CLEAR & DUAL CLOCKS 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS192. This decade counter has two 
separate clock inputs; an up count input and a down 
count input. It can be preset by applying the desired 
value in BCD to the preset inputs and then bringing 
the load input low. Up or down counting is achiev- 
ed by bringing the load input high and clocking the 
appropriate clock input. The state of the counter 
changes on the rising edge of the appropriate clock. 
All 4 internal stages can be cleared by putting a high 
level on the clear input independently of either count 
input. This counter can be cascaded by connecting 
carry and borrow of the least significant counter to 
clock-up and clock-down respectively, of the next 


more significant counter. Suffix-Blank : Plastic Dual In Line Package 
Suffix-J. : ~Ceramic Dual In Line Package 
Features Suffix-D : Small Outline Package 
e Low Power consumption characteristic of CMOS 
devices | 


¢ Output drive capability: 10 LS TTL Loads Min. 

¢ Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 14A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


=a ate 


reset (clear) 


== ale 
Deen 
pole 
eles ole 


P at terminal count up (HLLH) 
DOWN at terminal count down (LLLL) 


»* 
| 
} 

uu 
c 
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GD54/74HC192, GD54/74HCT192 
Logic Diagram 


(12) re) 


ae : (13) BO 


we ; 


Fig. 1 Logic diagram 
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GD54/74HC192, GD54/74HCT1 92 


Typical Clear, Load, and Count Sequence 


Illustrated 
1. 


2 

3. 

4. 
DATA 


DOWN 


OUTPUTS 


SEQUENCE 
ILLUSTRATED 


below is the follwing sequence: 

Clear outputs to zero. 

Load (preset) to BCD seven. 

Count up to eight, nine, carry, zero, one, and two. 

Count down to one, zero, borrow, nine, eight, and seven. 


CLEAR PRESET 


NOTES: A. Clear overrides load, data, and count inputs. 
B. When counting up, count-down input must be high; when counting down, count-up input must be high. 


Fig. 2 Typical clear, load, and count sequence 
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GD54/74HC192, GD54/74HCT192 


Absolute Maximum Ratings — 


. 


a 
re OT 
Tinton [06 puter output diode curent | torvc-OServpvectosv | 
Tg [06 output source or sink current | for -O5VEVa<Vect0.5V 
a 


loc 
| =65 | 
. above +70°C: . 
a Bogen Spa Ee ae derate linearly with 8mW/K a aa 


| At distance 1/164 1/32 in. 
T, Lead temperature 


from case 
Recommended Operating Conditions 


for 60 sec(CERAMIC) 
10 sec(PLASTIC) 
LIMITS | 
aoe PIN, | MAK 
Supply-Voltage Range V;;: GD54/74HC Types 
GD54/74HCT Types . 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC192, GD54/74HCT192 


DC Electrical Characteristics for HC 


-|GD74HC 192 | GD54HC 192 UNIT 


LOW level 


input voltage 


HIGH level 


output voltage 


LOW level 


Vin= Vin lop =20pA in 0.1 
or Vy | Iop=4mA | 4.5 0.17] 0.26 0.33 0.4 
lo, =5.2mA rey 0 mae 15 rs ioe an — are 4 


| iy | input [Input leakage Current Current Vin=Vcc or GND 


Quiescent Supply Vin=Vcc or GND 160 
Current lout = OuA 


DC Electrical Characteristics for HCT 


output voltage 


Ta=25°C GD74HCT192|GD54HCT192] 


Cc 
fee [ve [nef [ne [we ne 


TEST CONDITION UNIT 


HIGH level input 


Voltage 


LOW level 


input voltage 


ae emma es [ee [es [fe [oe 
cunts | ory [mena | a5 [ee] eo | [oer] far[ 
orea [ier a TT 


output voltage 


Quiescent Supply Vin=Vcec or GND 
Current — 
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GD54/74HC192, GD54/74HCT192 


Timing Requirements for HC t,=t;=6ns C,=50 pF 


| Ta=25°c | | Ta=25°c | GD74HC192 | GD54HC192 
Voc 
is —_—_ae—v— uv ee 


. 120 150 180 
ty | Pulse width een Bene saad 45 | 24 
UP, DOWN high or low 60 20 
| 2.0 | 100 125 150 
bay Setup time D,, to LOAD 45 20 25 
6.0 17 20 
CLR, LOAD ne ipa = 
AD to 
t Recovery ti ' . 
rec Mery ane UP, DOWN a : 
6.0 
D, to LOAD 2.0 
th Hold time 4.5 
| 6.0 


UP high after DOWN ft 
AC Characteristics for HC: t,=t;=6ns C, =50 pF 


DOWN high after UP tf 
SYMBOL PARAMETER Voc Ta=25°C GD74HC192 | GD54HC192 UNIT 
Pi {ae | ee |e Fa 


Maximum clock pulse 2.8 

twee . frequency : : 

al Propagation Delay Time 1 ae 1 et 1 oo 
UP to CO 

a Propagation Delay Time 20 1 % 1 5 1 30 
DOWN to BO 

i Propagation Delay Time 1 : 78 770 3 
UP or DOWN to. Qn 28 37 46 

i Propagation Delay Time c e oe se 
LOAD TO Qn 28 37 46 

i Propagation Delay Time pean eo ] 308 
CLR to Qn 24 34 43 

a 19 | 75 95 1 c 
Output Transition Time a 15 19 22 

THE 6 13 16 19 


UNIT 


oeN Seah 


O — ho 
on 


MOAN 
ono 


OFM 
ono 
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GD54/74HC192, GD54/74HCT192 


Timing Requirements for HCT: t,=t;=6ns C,=50 pF 


CLR high, LOAD low 
UP, DOWN high or low 


Recovery time _ CLR, LOAD to 
UP, DOWN 
D,, to LOAD 
UP high after DOWN tf 
DOWN high after UP ¢ 


haracteristics for HCT: t,=t=6ns C, =50 pF 


ACC | 
moon] _rammeren ve bear fF ema 
Maximum Clock 
ae ee 
tei / Propagation Delay Time pas] 
tpLH/ Propagation Delay Time gg 
a Ee -  O 
wroomean | [vf] fe] lo f= 
toy UP, DOWN to Qn 


tpuH/ Propagation Delay Time 
| tea CLR to Qn | 
{THE 
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AC Waveforms 


Q,, OUTPUT 


Fig. 3 Waveforms showing the clock (UP, 
DOWN) to output (Q,,) propagation delays, the 
clock pulse width and the maximum clock pulse 
frequency. 


D, INPUT 


LOAD inPuT 


UP, DOWN 
INPUT 


Q,, OUTPUT 


Fig. 5 Waveforms showing the parallel load 
input (LOAD) to Q,, output propagation delays 
andrecoverytime to clock input (UP DOWN) 


Q, OUTPUT Yj Y 
iy 


Fig. 7 Waveforms showing the data input (D,) 
to parallel load input (LOAD) set-up an hold 
times. 
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CO, BO 
OUTPUT 


Fig. 4 Waveforms showing the > clock (UP, 
~ DOWN) to terminal count output (CO, BO) pro- 
pagation delays. 


CLR NPUT 


UP, DOWN 


Q,, OUTPUT 


'TLH 


Fig. 6 Waveforms showing the master clear 
input (CLR) puls width, CLR to Q,, propagation 
delays, CLR to (UP, DOWN) recovery time and 
output transition times. 


Note to Fig. 7 

The shaded areas indicate when the input is . 
permitted to change for predictable output per- 
formance. 


Note to AC waveforms 
(1) HC : V,,=50%; V,=GND to Vi. 
HCT: V,,=1.3V; V,=GND to 3V. 


GD54/74HC193, GD54/74HCT193 


SYNCHRONOUS 4-BIT BINARY UP/DOWN COUNTER 
WITH A CLEAR & DUAL CLOCKS 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS193. This 4-bit binary counter has two 
separate clock inputs: an up count input and a down 
count input. It can be preset by applying the desired 
value in 4 bit binary to the preset inputs and then 
bringing the load input low. Up or down counting is 
achieved by bringing the load input high and clock- 
ing the appropriate clock input. The counter state 
changes on the rising edge of the appropriate clock. 
All 4 interal stages can be cleared by putting a high 
level on the clear input independently of either count 
input. This counter can be cascaded by connecting 
carry and borrow of the least significant counter to 
clock-up and clock-down respectively, of the next 


more significant counter. Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Features Suffix-D : Small Outline Package 
e Low Power consumption characteristic of CMOS 
devices 


e Output drive capability: 10 LS TTL Loads Min. 
e Operating speed superior to LS TTL 
e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 
Low input current: 1A Max. a | 
Low quiescent current: 20uA Max. (74HC) — 
High noise immunity characteristic of CMOS 
Diode protectin on all inputs 


Function Table 


OPERATING MODE 


@) 
ce ee i 


~ 
O 
> 
0 


0 
O 
H 
Zz 
7 


reset (clear) 


parallel load 


re 
Teount down | 


* GO = UP at terminal count up (HHHH) 
** BO = DOWN at terminal count down (LLLL) 


e[=[zexx|==[5 
=[x[zere[>x 
[x[zxre[xx 
=[x[z xr rex 
=[===-|=-|8 


a 


= 
EL 
a 
* 
* 


LL re 
* 


count down 


a 
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Logic Diagram Logic Diagram 


-_ (12) . 
=~ Tt =—— 
seals | iff a, 


i. 


} ios 
Cir TT 


iy (eee DPE 


“eit —— ; 
EBS eS” 


Fig. 2 Logic diagram 
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TT a TE Se SESS SSS SSS EE SUISSE GARR 


Typical Clear, Load, and Count Sequences 


Illustrated below is the following sequence: 
1. Clear outputs to zero. 
2. Load (preset) to binary thirteen. 
3. Count up to fourteen, fifteen, carry, zero, one,and two. 
4. Count down to one, zero, borrow, fifteen, fourteen, and thirteen. 


DATA roy | 


pura niestain Os og Ay 2 2 A os eeeenacemeen 


| 
1 | ; 
OUTPUTS { 


| \ 
| | 
— { | | 
| { 
1 
SEQUENCE ° a. baa ° 
ILLUSTRATED COUNT UP COUNT DOWN 
lee, (en 


NOTES: A. Clear overrides load, data, and count inputs. 
B. When counting up, count-down input must be high; when counting down, count-up input must be high. 


Fig. 2 Typical clear, load, and count Sequence 
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Absolute Maximum Ratings 


SYMBOL PARAMETER CONDITIONS MAX. UNIT 


above +70°C: 
derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


CHARACTERISTIC 


Supply-Voltage Range V,~: GD54/74HC Types 
. GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
| GD54 Types 


Input Rise and Fall times t,, t: GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


UNITS 
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DC Electrical Characteristics for HC 


a=25°C 
- 


MAX. 


YP. 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 


output voltage 


LOW level 


output voltage 


Input leakage Current} Vin=Vcc or GND 


Quiescent Supply Vin=Vcc or GND 
Current lout = OvwA 


O.17) 0.26 
0.26 
vp je 


1.) 
an 


re C GD74HCT1 a GD54HCT193 


[wn | ne 


V 
input voltage 


output voltage 


ae} 


LOW level 


LOW level 
output voltage 


Quiescent Supply 


VIN = Voc or GND 


Current lout = OvA 
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ming Requirements for HC: t,=t;=6ns C,=50 pF 


| Ta=25°C | GD74HC193 | GDS4HC193 | 
—— daca OF [on [re [wax [an [a [ wn [Man 


UNIT 


D,, to LOAD 


Recovery time CLR, LOAD to 
UP, DOWN 
D,, to LOAD 
UP high after DOWN t 
DOWN high after UP t 


CLR high, LOAD low = 
UP, DOWN high or low | 6. 


Maximum Clock Pulse 
Frequency 


Propagation Delay Time 
UP to CO, DOWN to BO 


Propagation Delay Time 
UP, DOWN to Qn 


Propagation Delay Time 
LOAD to Qn 


Propagation Delay Time 
CLR to Qn 


Output Transition Time 
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Timing Requirements for HCT: t,=t;=6ns C,=50 pF 


| Ty=2sec | | Ty=25°C = |GD74HCTI 93 GD54HCT193} UNIT 
SYMBOL 
° faces wr amr [fn [Tu 


CLR high, LOAD low 
UP, DOWN high or low 


D,, to LOAD 


CLR, LOAD to 
UP, DOWN 


te |r 


AC Characteristics for HCT: —<"—a Ts pF 


cwwoot| ——___ranwneren | SP Ca Sa [| 


Maximum clock pulse oa 
frequency 
a UP to CO, DOWN to BO 
teLH/ Propagation Delay Time = 
tpHL UP, DOWN to Qn 
toy y/ Propagation Delay Time 
— i J 37 | 47 
tpHL LOAD to Qn 
to) 4/ Propagation Delay Time 
ih ie . 54 64 
tpHL CLR to Qn 
try y/ 
tTHL 


D,, to LOAD 
UP high after DOWN f 
DOWN high after UP t 
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AC Waveforms 


UP, DOWN 
INPUT 


Q,, OUTPUT 


Fig. 3 Waveforms showing the clock (UP, 
DOWN) to output (Q,,) propagation delays, the 
Clock pulse width and the maximum clock pulse 


CO, BO 
OUTPUT 


Fig. 4 Waveforms showing the clock (UP, 
DOWN) to. terminal count output (CO, BO) 
propagation delays. 


frequency. 


D, INPUT 
CLR 'NPUT 


LOAD INPUT 
UP, DOWN 
INPUT 


UP, DOWN 
INPUT 


Q,, OUTPUT 


Q,, OUTPUT 


Fig. 6 Waveforms showing the master clear 
input (CLR) pulse width, CLR to Q, propaga- 
tion delays, CLR to (UP, DOWN) recovery time 
and output transition times. 


Fig. 5 Waveforms showing the parallel load in- 
put (LOAD) to Q, output propagation delays 
and recovery time to clock input (UP, DOWN) 


Note to Fig. 7 

The shaded areas indicate when the input is 
permitted to change for predictable output 
performance. 


D,, INPUT 


LOAD Ineut 


Note to AC waveforms 
Fig. 7 Waveforms showing the data input (D,) 
to parallel load input (LOAD) set-up and hold 
times. 


(1) HC: V,,=50%; V,=GND to Veo. 
HCT : V,=1.3V; V,=GND to 3v. 
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GD54/74HC194, GD54/74HCT194 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 


General Description 


These devices are identical in pinout to the 
54/74LS194. This circuit has virtually all of the 
features a system designer may want in a shift 
register. It features parallel load, parallel outputs, 
right & left shift serial inputs, mode control inputs, 
and a direct overriding clear line. This register has 
four distinct modes of operaticn: 
Inhibit Clock (Do nothing) 
Shift Right (In the direction Q, toward Q, 
Shift Left (In the direction Q; toward Qp 
Parallel (Broadside) Load 
These devices are characterized for operation over 
wide temperature ranges to meet yneeey and 
military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voitage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


INPUTS OUTPUTS 
St [Pr] Ql, [2p] 


err SCROORCORnEo 


parallel load fe eek 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


H = HIGH voltage level 

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH ri 
transition 

L = LOW voltage level 

| = LOW voltage level one set-up time prior to the LOW-to-HIGH CLK 
transition 

q,d = lower case letters indicate the state of the referrnced input for 
output one set-up time prior to the LOW-to-HIGH CLK transition 

X = don't case 

t = LOW-to-HIGH CLK transition 
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Logic Diagram 


THIS DETAIL 
1S TYPICAL 
OF ALL 4 
MULTIPLEXERS 


Fig. 1. Logic diagram 
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Absolute Maximum Ratings 


|_svmeo [PARAMETER |—==SCCONDITIONS ———~«| wi [ MAX. | UNT 
| Voc | 06 Supply votage | SS*~*~é~iC os | 
| hnlox [0 input or outut diode curent | for V<-0.8 orvpVat0ev |_| tao | ma 
Lo J 0G output source or sink current | for ~0.6V<Vg<Veg40.6V | | Jas, | ma 
Lee Lame 

Po] 


| SO 
Storage temperature ange | SSSCSC*~S~S~S 8B] tO 


So above +70°C: 
pe tells derate linearly with 8mWik pw 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


CHARACTERISTIC 


 Supply-Voltage Range Vcc: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


. LIMITS 
MIN. MAX. 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Typical Clear, Load, Right-Shift, Left-Shift, Inhibit and Clear Sequences 


MODE CLK 
CONTROL \° = 


INPUTS sade 
Sy 


: 


clear 


DATA 


INPUTS 


SERIAL SR 
SL 


PARALLEL 
DATA 
INPUTS 


ill 
‘i 


Qa 
OUTPUTS sad | 


> oo ieee shift left ——el<———-_ inhibit 
clear load clear 


Fig. 2 Typical load, right-shift, left-shift, inhibit and clear sequences 


4-319 


GD54/74HC194, GD54/74HCT194 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER TES. CONDITION 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level Vin=Vin 


| 6. : 5.9 5.9 

orVy | Io Roar = a 3.84 3.7 

Roar abe 5. = a 2 5.34 5.2 

2.0 
Vin=Vir lo. = 20puA ae ; 1 
or Vit lol =4mA 0.17} 0.26 0.33 0.4 
“Tre 2mA 0.15} 0.26 0.33 ar 4 
tint | Input leakage Current | Viv=Voc or GND | or GND for] fof 


, Quiescent Supply Vin=Vcc or GND 
Current lout = OvA 


DC Electrical Characteristics for HCT 


output voltage 


LOW level 


< 


output voltage 


Ta=25°C GD7 4HCT 194|GD54HCT194 UNIT 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 


output voltage 


Input leakage Current Vin=Vcecor GND 55] | | 


Quiescent Supply Vin=Voc or GND 
Current lout= OHA 
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GD54/74HC194, GD54/74HCT194 
Timing Requirements for HC: t,=t;=6ns C,=50 pF 


SYMBOL PARAMETER Voc GD74HC194 | GD54HC194 


Pulse width CLR low. CLK 


Ta=25°C GD74HC194 a Yaa 


tare 


2.0 
Maximum Clock 45 
Pulse Frequency 6.0 


SYMBOL PARAMETER 


Propagation Delay Time 
CLK to Qn 


Propagation Delay Time 
CLR to Qn 


Output Transition Time a 
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Timing Requirements for HCT: t,=t;=6ns C,=50 pF 


Pn [evr [we [an [a [ [an 


SYMBOL PARAMETER 
(V) 


Maximum clock pulse frequency 


Propagation Delay Time 
CLK to Qn 


Propagation Delay Time 
CLR to Qn 


Output Transition Time 
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‘AC Waveforms 


CLK INPUT 


Q,, OUTPUT 


Fig. 3 Waveofrms showing the clock (CLK) to 
output (Q,) propagation delays, the clock 
pulse width, the output transition times and the 
maximum clock frequency. 


CLK !NPUT 


D,, INPUT 


Q,, OUTPUT 


Fig. 5 Waveforms showing the set-up and 
hold times from the data inputs (D,) to the 
clock (CLK). 


Note to AC waveforms 
(1) HC : V,,=50%: V,=GND to Vi. 
HCT: V,,=1.3V:; V,=GND to 3V. 


GD54/74HC194, GD54/74HCT194 


CLR INPUT 


CLK INPUT 


Q,, OUTPUT 


Fig. 4 Waveforms showing the master clear 
(CLR) pulse width, the master clear to outp 
ut (Q,) propagation delays and CLK the ma 
ster clear to clock recovery time. 


AZ 


CLK INPUT 


Fig. 6 Waveforms showing the set-up and 
hold times from the mode control inputs (S,) 
to the clock input (CLK). 


Note to Fig5 and 6 | 

The shaded areas indicate when the input is 
permitted to change for predictable output per- 
formance. 
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4-BIT PARALLEL-ACCESS SHIFT REGISTER 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS195. This circuit features parallel inputs, , 
parallel outputs, J-K serial inputs, shift/load con- 
trol input, and a direct overriding clear. This shift 
register can operate in two modes: 

Parallel (Broadsied) Load 

Shift Right (In the direction Q, toward Q3) 
Parallel loading is accomplished by applying the four 
bits of data, and taking the shift/load control. input 
low. Serial shifting occurs synchronously when the 
shift/load control input is high, where serial data are 
entered through the J-K inputs. These devices are 
characterized for operation over wide temperature 
ranges to meet industry and military specifications. 


Suffix-Blank : Plastic Dual In Line Package 


Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 
Features 
e Low Power consumption characteristic of CMOS 
devices 


e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


INPUTS OUTPUTS 
ix [OR] sHt6 [9 [Roa [60] os [os oa] Se 
Peonomemm [u [x [x bela fe [ee fe [i 


shift, set first stage 
shift, reset first stage 
shift, toggle first stage 
shift, retain first stage 


a EAR MCRAE RENE 


HIGH voitage level 

HIGH voltage level one set-up time prior 
to the LOW-to-HIGH CLK transition 
LOW voltage level — 

LOW voltage level one set-up time prior 
to the LOW-to-HIGH CLK transition 
q.d = lower case letters indicate the state of 
the referenced input for output one set- 
up time prior to the LOW-to-HIGH CLK 
transition 

don't care 

LOW-to-HIGH CLK transition 


OPERATING MODES 


e 
i ol 


| 


= 


< 
i oi 
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7 


Logic Diagram 


cin ——. 2 
(19) 
clk yp 
sH/iD — » > 
(2) 
. — P. i (15) e 
en? : 
i i 
« 
K LS) >. 
(4) 
De >: 


3 


\/ 
Ee 
ae 


"| 
/ 


Fig. 1 Logic diagram 


4-325 


GD54/74HC195, GD54/74HCT195 


Absolute Maximum Ratings 


Se 
Tig | Be outpat source or sink curent | for ~O.8V<VpCVeg#0.8V 
Teg | BC Veg or ND urent 

ee 


Storage temperature range 


At distance 1/16+ 1/32 in. 
from. case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Recommended Operating Conditions 


LIMITS 
CHARACTERISTIC UNITS 
Supply-Voltage Range V,~: GD54/74HC Types ) V 
GD54/74HCT Types _ 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types. 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V_ 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Typical Clear, Shift, and Load Sequences 


CLK 
——— ( 
CLR 
J | 
SERIAL a ; ' ; 
INPUTS K 7 j ' 
SHIACD : 
| { 1 
t i } ’ 
Dy . H | ! 
PARALLEL D, ! i L \ 
DATA ' ' 
INPUTS D, ! H | 
D, ' ! L \ 
jana t 1 
Oo ee 
hace all ' 
2 ENA | l rer"? _———) 
OUTPUTS < . 


! ' J 


f 
| }¢———- SERIAL SHIFT ————__j }4-———. SERIAL SHIFT ———_»> 
CLEAR LOAD 


Fig. 2 Typical clear, shift, and load sequences 


SSS SS LE SS 1 TI 
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DC Electrical Characteristics for HC 


Voc 
rane [ve [wan | wn [we [an [a 
1.5 


2.0 1.5 
4.5 3.15 3.15 V 
6.0 4.2 4.2 


1.9 | 2.0 1.9 1.9 
Vin=Vin | lon=—20uA 4.4 4.4 4.4 


or Vi | Ioy=—4mA | 4.5 | 3.98] 4.3 3.84 3.7 
oe 2mA| 6.0 | 5.48] 5.2 5.34 5.2 

or Vy | lop =4mA 0.17] 0.26 0.33 0.4 
ee — 15 co — ory sa ere 4 


Vin=Voc or GND 


Vin=Voc or GND 
lout= OwA 


DC Electrical Characteristics for HCT 


SYMBOL PARAME:TER TEST CONDITION 


HIGH level input 


Voltage 


LOW level 


output voltage 


HIGH level 


output voltage 


LOW level 


output voltage 


z ; 
,e) 
e 


_ Input leakage Current 


Quiescent Supply 
Current 


Q 
ro) 


3 Ta=25°C GD74HCT195/| GD54HCT1 
SYMBOL PARAME:TER TEST CONDITION Vec a Salsas UNIT 
jun. [ rp. [ ax. [ wn. | wax. | wn. | wax. 
| HIGH level input 

Vin Vv 
Voltage 
LOW level 

Vir V 
output voltage 

Vou HIGH level V 
output voltage 

VoL LOW level V 


output voltage 


put leakage Curent] Vy=Vogor GND oe an Ps ae Pe 


Quiescent Supply | Vin=Vcc or GND 
lcc | Current lout = OWA 
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Timing Requirements for HC: t,=t;=6ns C_=50 pF 


st Ta=25°C GD74HC195 | GD54HC195 
SYMBOL |_ 
Pulse width 


Voc 

i | [Pw [a Te [om fe 

2.0 100 120 

4.5 : 20 24 

6.0 | 14 17 20 

120 

tec Recovery time CLR to CLK 4.5 | 16 20 24 

42 17 20 

GD74HC 195 | GD54HC 195 


SYMBOL PARAMETER Vec 
_ lw fe [ns 


4.2 
4 21 
36 25 


PARAMETER 


SH/LD, Dn, J, K 


SH/LD, Dn, J, K 
to CLK 


Maximum Clock 
Pulse Frequency 


Propagation Delay Time 
CLK to Qn, Qn 


Propagation Delay Time 
CLR to Qn,Gn 


Output Transition Time 
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# 


Timing Requirements for HCT: t,=t;=6ns C, =50 pF 
Ta=25°C GD74HCT195|GD54HCT195 
SYMBOL PARAMETER Vec UNIT 
[nr [max | wns [max [man [wa 
SH/LD, Dn, J, K 
th Hold time , to CLK 
AC Characteristics for HCT: t,=t=6ns CL=50 pF 
SonESE SAR AMETES r Ta=25°C GD74HCT195|/GDS4HCT195) | 
CC 
[mans [re [ma [ wn, [wax [wn [wax 
Maximum Clock 
Pulse Frequency 
tet y/ Propagation Delay Time 
tpHL CLK to Qn,Qn 


ter y/ Propagation Delay Time 
tpHL CLR to Qn,Qn 

try / 

ad Output Transition Time 
tHE 
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AC Waveforms 


CLK INPUT 


Q,, OUTPUT 


Fig. 3 Waveforms showing the clock (CLK) to 
output (Q,) propagation delays, the clock 
pulse width, the output transition times and the 
maximum clock frequency. 


CLK INPUT 


Q,, OUTPUT 


Fig. 5 Waveforms showing the data set-up 
and hold times for J, K and D,, inputs. 


Note to AC waveforms 
(1) HC : V,,=50%: V=GND to Vi¢. 
HCT: V,,=1.3V: V,=GND to 3V. 
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CLR INPUT 


CLK INPUT 


Fig. 4 Waveofrms showing the master clear 
(CLR) pulse width, the master clear to output 
(Q,,) propagation delays and the master clear 
to clock (CLK) recovery time 


serial - shift right parallel load 
eee 


Fig. 6 Waveoforms showing the set-up and 
hold times from the parallel enable input (SH/ 
LD) to the clock (CLK). 


Note to Figs. 5 and 6 

The shaded areas indicate when the input is 
permitted to change for predictable output per- 
formance. 
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DUAL 


NON-RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


General Description 


These devices are identical in pinout to the 
94/74LS221. They consist of two non-retriggerable 
monostable multivibrators.Each multivibrator features 
an active-low asynchronous clear and both negative- 
and positive-edge triggered inputs, either of which 
can be used as an enable. Also included is a clear 
input that when taken low resets the one shot. This 
Circuit cannot be retriggered until the output times 
out. The output pulse width can be controlled with 
Stability by the simple equation: 
PW = (Rext) (Cext) 

Where PW is in seconds, Reyz is in ohms, and Ceyt 
is in farads. Schmitt triggers circuitry is provided for 
B inputs. Refer to GD74 HC/HCT 123 and 423 for 
different functionalities. These devices are 
characterized for operation over wide temperature 
ranges to meet industry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Function Table 


INPUTS 


OUTPUT 


H = HIGH voltage level 

L = LOW voltage level 

X = don't care 

t = LOW-to-HIGH transition 

4 = HIGH-to-LOW transition 
JL= one HIGH-level output pulse 
“LI = one LOW-level output pulse 
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Absolute Maximum Ratings 


Vee | BO Sepp vote —SCSCSCS~C 

Tinton] BC input or output dode covet [ torvcoServpvegroav | | 0) | ma 
Te] ouput source or sink curent [for -0.5veVGVen+05v | | 6) | ma 
Te [ee Vecorenbeuret 
[Tee] Storage temperature range 


oes above +70°C: 
mower dissipation: Pelpackage derate linearly with 8mW/K 
i: e 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


CHARACTERISTIC 


Supply-Voltage Range V.,: GD54/74HC Types | 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram Yee 


A B R 
1(9)O 21090 3(11)O 


DD 
m 
x< 
oj 
yO 


O 
| 
a meee 


Cx =F 


ian OP AMP 
Fig. 1 Logic Diagram 
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DC Electrical Characteristics for HC 


SYMBOL PARAMETER | TEST CONDITION 


HIGH level input 


GD54/74HC221, GD54/74HCT221 


r GD54HC221 _ 
(WY tan tT ba [pa MAX. | MIN. | MAX. | 


130 1.5 
ia Me a i aie 3.15 V 
6.0 4.2 4.2 4.2 


Voltage 


LOW level 


input voltage 


HIGH level 


V 
output voltage or Vip lon=—4mA 3.98] 4.3 3.84 3.7 
lon= —5.2mA 5.48} 5.2 5.34 5.2 

V 


output voltage 


or Vit | lop =4mA 0.17] 0.26 0.33 0.4 
lol =5.2mA cae 15 “: —— 0.33 0.4 
— neal leakage Current Vin=Vcc or GND ra me Pe 


Quiescent Supply Yin= Voc or GND 160 
Current lout= OuA 


DC Electrical Characteristics for HCT 


Ta=25°C GD7 4HCT 221 | GD54HCT 221 
SYMBOL PARAMETER TEST CONDITION V 
roma] owrweren, | resrconomon | ver [amr fe oar fa fae ee oO 


HIGH level input 
Voltage 


LOW level 
input voltage 


HIGH level 
output voltage 


or Vit Le | 3.84 | 


Bn Re 


Quiescent Supply vn=¥ec or GND 
Current lout=OuA 


LOW level 
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GD54/74HC221, GD54/74HCT221 


(V) 
2.0 


Transfer Characteristic for HC 


SYMBOL PARAMETER TEST CONDITION 


S 


Positive-going 
threshold 


negative-going 
threshold 


Hysteresis (V7+-V7-) 


Ta=25°C GD74HC221 | GD54HC221 


SYMBOL PARAMETER 


. Pulse width 


svweo.| = pamaweren | Vo |___pn366___eovavcaat tnssncaat — 
4.5 44 68 
‘ 58 
: 290 


V 
ht a ear eee 
2.0 


100 125 150 
4.5 20 25 30 
6.0 17 21 26 


Trigger nA=low, nB=high 
Clear nCLR=low 


Output nQ=high, nQ=low 
Cext= 1 OOOpF ,Rex7=1 OKQ 


Output nQ=high, nQ=low 
Cext= 28pF, Rext= 25KQ 


Output nQ=high, nQ=low 
Cext= 1000pF, Rext=5KQ 


Propagation Delay Time 
nCLR, nA, nB to nQ 


Propagation Delay Time 


nCLR, nA, nB to nQ 


Propagation Delay Time 
nCLR to nQ 


Propagation Delay Time 
nCLR to nQ 


Output Transition Time 


4-334 


GD54/74HC221, GD54/74HCT221 


Transfer Characteristics for HCT 


SYMBOL| PARAMETER 
( 
Vr: 1.55| 1.9 
1.75] 2.1 
0.85 
1.0 


Postive-going 
threshold 


Negative-going 
threshold 


Hysteresis (Vy+-V7 


Voc 
(V)_| min. | typ. | max. | min. | max. | min. | MAX. | 


Trigger nA=low, nB=high 
Clear nCLR=low 


Output nQ=high, nO=low 
Cext= 1000pF, Rext=2KQ 


Pulse width 


Output nQ=high, nQ=low 
Cex7=28pF, Rext= 2KQ 


Output nQ=high, nO=low 
CexT=1000F, Re, =5KQ 


saa a Voo |___Ta=25°C GD74HCT221|GD54HCT221 - 
[ame [er [| [te | 


Propagation Delay Time 
NCLR, nA, nB tonQ 


Propagation Delay Time 


nCLR, nA, nB to nQ 


Propagation Delay Time 
nCLR to nQ 


Propagation Delay Time 
nCLR to nQ 


Output Transition time 


™~ 


GD54/74HC221, GD54/74HCT221 


eS 


AC Waveforms 


INPUT LEVEL 
CLR 


B INPUT 


A INPUT 


Fig. 3. Triggering of One Shot by input A or 
input B for a period tw. 


e 
M4 
< 0.7 
x 


PULSE WIDTH (pS) 


4v 
104 Vcc (VOLTS) 
Cext (PF) 


Fig. 4. Pulse width as a function of Ce, for 
various values of Reyz (2 K2 to 100 K&) 
and Voc (2V, 4.5V, 6V). 


Fig. 5. K factor as a function of supply 
voltage [T=K Rext Cexr] 


Note to AC waveforms 
(1) HC: V,,=50%: V,=GND to Vo. 
HCT : V,,=1.3V:; V,=GND to 3V. 
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GD54/74HC240, GD54/74HCT240 
OCTAL INVERTING 3-STATE BUFFERS 


General Description 


These devices are identical in pinout to the Pin Configuration 
94/74LS240 They contain eight inverting buffers 
with two active low enables. Each enable in- 
dependently controls 4 buffers. These octal inver- 
ting buffers/line drivers/line receivers are designed 
to be used with 3-state memory address drivers, 
clock drivers, and other bus-oriented systems. Refer 
to the other devices for similar functionality: 
HC/HCT 241 Noninverting, active-low & active- 
| high enables. 
HC/HCT 244 Noninverting, active-low enables. 
These devices are characterized for operation over 
wide temperature ranges to meet industry and 
military specifications. 


Suffix-Blank : Plastic Dual In Line Package 


Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 
Features 
e Low Power consumption characteristic of CMOS 
devices | 


e Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: BOA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


INPUTS OUTPUT 


Logic Diagram 


To other Inverters 


HIGH voltage level 

LOW voltage level 

don't care 

high impedance OFF-state 


Nx CZ 
ou ue ul 


Fig. 1 Logic diagram (one gate) 
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GD54174HC240, GD54/74HCT240 


Absolute Maximum Ratings 


| PARAMETER | | MIN. | 
a Tn a ON A 
a ee 
Flo | _ DC output source or sink current [for -O.5V<Vo<Voct0.5V | 
Pic | 0C Veg or GND current | 

Tuo __| Storage temperature range | 


ee above +70°C: 
a derate linearly with 8mW/K 
‘At distance 1/16+1/32 in. 
from case 
tT, Lead temperature for 60 sec(CERAMIC) 


CONDITIONS 


10 sec(PLASTIC) 


Recommended Operating Conditions 


LIMITS 
CHARACTERISTIC UNITS 
Supply-Voltage Range V,~: GD54/74HC Types 2 6 V 
GD54/74HCT Types ; 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


1A, 2 eS Ie iy, 
1A = Ay: 
‘ica >— = {y, 
{Apa = Ay, 
INVERTING 
DATA INPUTS 
P 
2A, 11 ai 9 iy OUTPUTS 
wo | 
2A, Eas 2Y, 
1 
7] => Soy, 
17 
2A, LS 2 ay, 
, e 
HOE 19 
20E 


Fig. 2 Logic diagram 
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GD54/74HC240, GD54/74HCT240 


DC Electrical Characteristics for HC 


. MAX. 
HIGH level input 1.5 
Vie _ i 3.15 3.15 
ends 6.0 | 42 4.2 4.2 
LOW level 2.0 0.3 03 0.3 
Vit - 0.9 0.9 0.9 
input voltage 12 12 12 
2.0 1.9 1.9 
HIGH level loH= — 20pA 4.4 4.4 
Von 5.9 5.9 V 
output verge lon —~6mA 3.98| 43 Eo 3.7 
H=—7.8mA 5.48] 5.2 a 5.2 
0.1 
LOW level ; . 
Vor 


output voltage 


Input leakage Current 


Three-State 
leakage current 


lop =6mA 0.17] 0.26 0.33 
lol =7.8mA 0.15] 0.26 0. cv See 
Vin=Voc or GND oe ae oe 
Vin=ViH| Vo=Vcc 

0. 0.5 5.0 


lout= OwA 


=|10 0]/000 
oO} Bp a 


Quiescent Supply 
Current 


out 


DC Electrical Characteristics for HCT 


ee GD74HCT240|GD54HCT240 
SYMBOL| PARAMETER TEST CONDITION ow 
vmeoc| eanaveren | Test conomon V) fe ff ff fe MAX. 
HIGH level input 
Voltage 


LOW level ny 
Vi to ¥ 
| input voltage 5.5 
_ . 4.4 
von | MOMs! — unmvasionm2ond | 48 | a4 | 48 | [es | Lee 
OH 
output vomeae | or Mu flon=-6ma | a5 | 398] 43 | [asa] | a7] 


4.5 0.1 


Three-State ee ee Vo=Vcc 0.5 pA 
leakage current or Vip or GND , 

Quiescent Supply Nee or GND 55 pA 

Current lout = OHA 
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GD54/74HC240, GD54/74HCT240 


AC Characteristics for HC: t,=t;=6ns C_=50 pF 


SYMBOL PARAMETER 
teLH / Propagation Delay Time 
{PHL nAn to nY, 
tp7H/ 3-state Output Enable Time 
tPZL nOE to nYp, 


—— tpez/ 7 3-state Output Disable Time 
tpuz NOE to nYn 
t / 
ad Output Transition Time 
HL 


AC Characteristics for HC: t,=t;=6ns C, =50 a 


| Taye25eC C GD74HCT 240 essa 
SYMBOL PARAMETER Voc 
Os [|e [wa [an [wan [ [a | 


Propagation Delay Time 


nAp to nY, 


3-state Output Enable Time 
nOE to nY, 


3-state Output Disable Time 
NOE to nYp, 


Output Transition Time 


AC Waveforms 


nOE INPUT 


OUTPUT 
LOW - to- OFF 
OFF - to- LOW 
OUTPUT 


OUTPUT 
HIGH - to- OFF 
OFF - to- HIGH 


outputs i Outputs ____ »|.¢— outputs 
enabled disabled enabled 


Fig. 3 Waveforms showing the (1A,, 2A,A) to 
output (1Y,,, 2Y,,) propagation delays and the 
output transition times. 


Fig. 4 Waveforms showing the 3-state enable 
and disable times. 
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— GD54/74HC241, GD54/74HCT241 
OCTAL NONINVERTING 3-STATE BUFFERS 


General Description 


These devices are identical in pinout to the | Pin Configuration 
54/74LS241. They contain eight noniverting buf- 
fers with one active-low and one active-high enable. 
Each enable independently controls 4 buffers. 
These octal noninverting buffers/line drivers/line 
receivers are designed to be used with 3-state 
memory address drivers, clock drivers, and other 
bus-oriented systems. Refer to the other devices 
for similar functionality: 

HC/HCT 240 Inverting, active-low enables 

HC/HCT 244 Nonniverting, active-low enables 
These devices are characterized for operation over 
wide temperature ranges to meet industry and 
military specifications. 


Suffix-Blank : Plastic Dual:In Line Package 
Features Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


e Low Power consumption characteristic of CMOS 
devices 
e Output drive capability: 15 LS TTL Loads Min. 
e Operating speed superior to LS TTL 
e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts Logic Diagram 


e Low input current: 1pA Max. 
° Low quiescent current: 80yA Max. (74HC) TO THREE OTHER TO THREE OTHER 
e High noise immunity characteristic of CMOS “TAT BUFFERS” 28” BUFFERS 
e Diode protection on all inputs ee ee <=  ---- -- 7 
| 
INPUT O O . 
Function Table "An > ae > —r | 


| 
| 
| NJ | 2Yn 
INPUTS OUTPUT : lo 
{ . | 
Lee 
be eee, ee Se ee ee es 
H 
1e-f >> 
20E Lae 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care : . : 
= high impedance OFF-state Fig. 1 Logic diagram 
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GD54/74HC241, GD54/74HCT241 


Absolute Maximum Ratings 


Veg | BC Seppywotage 
[tee | 0€ input or output ode current | tor V<UO.5 or VDVGgtOSV 
Tig [BC cutout source or sink current | for ~0.5VRVGCVen 40.5 


« i] * 
—_—«, fs eeenek above +70°C: 
ower dissipation per package derate linearly with 8mW/K 


At distance 1/164 1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) | 


Lead temperature 


Recommended Operating Conditions | 


LIMITS 
CHARACTERISTIC UNITS 


Supply-Voltage Range V,~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 


| GD54 Types 
Input Rise and Fall times t,, t: GD54/74HC Types at 2V 
. at 4.5V 
at 6V 


GD54/74HCT Types at 4.5V 


Logic Diagram 


1A, — —— 18 4y, 

4 KI 16 
1A, ie. 1Y, 

4 
1A,— >— V5 
1A, > MAY, 
"| NONINVERTING 
DATA INPUTS 

11 OUTPUTS _ 
2A, | as 2 oy, 

ro 
. i: ar 

15 
2A, +S 2Y, 

vy | os 
2A, Pe. 3 ay, 


conti 10€ =r 
ENABLE { 20E 


Fig. 2 Logic diagram 
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GD54/74HC241, GD54/74HCT241 


DC Electrical Characteristics for HC 


| T,=25°C GD74HC241 | GD54HC241 
SYMBOL PARAMETER TEST CONDITION Voc UNIT 
seo. earaweren | Test conomion (Vy_| Min. | Typ. | Max. | MIN. | MAX. | MIN. | MAX. 
26 1.5 


HIGH level input 1.5 1.5 
3.15 3.15 3.15 V 
4.2 4.2 4.2 


Vv 
i" Voltage 
r LOW level : : Vv 
t input voltage 1 2 1.2 ; 
1.9 2.0 1.9 1.9 
ie | Sore sa | 60 5.9 5.0 V 
i , 
. output voitage 3.98| 4.3 3.84 3.7 
5.48] 5.2 5.34 5.2 
Vou ‘ 


output voltage 


0.17) 0.26 0.4 
| [ois] cae) [oss | os 
es ee CS 
| feofes| [so] [ro] 
Pt pel fed feof 


be lpg | Input leakage Current Vin=Vcoc or GND 
Three-State Vin=Vin | Vo=Vec 
ve leakage current or Vip or GND 
, Quiescent Supply Vin=Vcc or GND 
we Current lout= OHA 


DC Electrical Characteristics for HCT 


SYMBOL PARAMETER TEST CONDITION V, alae ee eee UNIT 
(| min. | typ. | Max. | mi. [ max. | min. | Max. | 


HIGH level input 


Voltage 


LOW level 
input voltage 


HIGH level 


+b 
> 
< 


output voltage or Vip oH=—6mA 

_ _ 0.1 
Low iever | Viv=Vi ot et! ar 
output voltage orc | ft o17} o2z6| | oss] | 0 | 


Fil | Input leakage Current Vin=Vcc or GND 
Three-State Vin=Vin Vo=Vec 
leakage current or Vii or GND 
Quiescent Supply Vin=Vcc or GND 

CC *! Current lout =O vA 
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GD54/74HC241, GD54/74HCT241 


AC Characteristics for HC: t,=t;=6ns C,=50 pF 


SYMBOL ‘PARAMETER 
teiy/ Propagation Delay Time 
tPHL nAp to ny, 
tezy / 3-state Output Enable Time 
tezi 10E, 20E to nYn 


tpiz / 3-state Output Disable Time 
tpHz 10E, 20E to nYn 

t / 

ih Output Transition Time 

THL 


AC Characteristics for HCT: t,=t;=6ns C, =50 pF 


C 

V Ta=25°C GD74HCT241|GD54HCT 241 UNIT 
SYMBOL PARAMETER CC 

CF [oan [evr wn [wn [wax [a 


tee! | Propagation Delay Time rr 
tPHL nApn to nY, 
tezy / 3-state Output Enable time ie ‘e - 

t __ 

oo 10E, 20E to nn 

tpiz / 

| tpuz 

tty / 
THLE 


3-state Output Disable Time 
10E, 20€ to nYn 


Output Transition Time 


4-344 


GD54/74HC241, GD54/74HCT241 


ee eer ee ee ee —————————EEE=EEEEE=EE=————_———————=&_ 


AC Waveforms 


10E INPUT 


OUTPUT 
LOW -to-OFF 
OFF -to- LOW 


OUTPUT 


OUTPUT 
HIGH-to-OFF 
OFF -to- HIGH 


Outputs —plg__._ Outputs ~_._-»|q— outputs 
enabled disabled enabled 


Fig. 3 Waveforms showing the (1A,, 2A,) to 
output (1Y,, 2Y,,) propagation delays and the 
output transition times. 


Fig. 4 Waveform showing the 3-state enable 
and disable times for input 10E. 


20E INPUT 


OUTPUT 
LOW - to- OFF 
OFF - to- LOW 


OUTPUT 
HIGH - to- OFF 
OFF -to- HIGH 


Outputs —p)q——___—_ Outputs —_p}.g— outputs 
enabled disabled enabled 


Fig. 5 Waveform showing the 3-state enable 
and disable times for input 2OE. ‘icteto AC wavetorne 


(1) HC : V,,=50%; V,=GND to V.¢. 
HCT: V,,=1.3V; V,=GND to 3V. 


EE a 
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GD54/74HC244, GD54/74HCT244 
OCTAL NONINVERTING 3-STATE BUFFERS 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS244. They contain eight noninverting buf- 
fers with two active-low enables. Each enable in- 
dependently controls 4 buffers. These octal 
noninverting buffers/line drivers/line receivers are 
designed to be used with 3-state memory address 
drivers. Clock drivers, and other bus-oriented 
systems. Refer to the other devices for similar func- 
tionality; 

HC/HCT 240 Inverting, active-low enables 

HC/HCT 241 Noninverting, active-low 

& active- high enables 

These devices are characterized for operation over 
wide temperature ranges to meet industry and 


militar y specifications. Suffix-Blank : Plastic Dual In Line Package 


Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 
Features 
e Low Power consumption characteristic of CMOS 
devices 


e Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

¢ Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OuA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Diagram 


To other Inverters 


Function Table 


INPUTS OUTPUT 
OE [mm | 
L L 
H H 
X Z 


L 
L 
H 


H = HIGH voltage level 

L = LOW voltage level 

X = don't care 

Z = high impedance OFF-state 


Fig. 1 Logic diagram(one gate) 


4-346 


GD54/74HC244, GD54/74HCT244 


Absolute Maximum Ratings 


06 Sippy votage 
a 
Tis; [ma 


FOC Vac or GND curent | 

[Storage temperature range | 
derate linearly with 8mMW/K 

At distance 1/16+1/32 in. 


pm Power dissipation per package 
from case 
T, 


Lead temperature for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Recommended Operating Conditions 


LIMITS 
CHARACTERISTIC . UNITS 
Supply-Voltage Range Voc: GD54/74HC Types 
| GD54/74HCT Types 


DC Input or Output Voltage V,, Vo | . 


Operating Temperature T,: GD74 Types 7 
GD54 Types . 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

, GD54/74HCT Types at 4.5V 


Logic Diagram 


1A,— pm —=1y, 

1A, — > _ 18 4Y, 

1a, £$_>— : A iy, 

iA a : Lae 
: NINVERTING 
eae = a, a 2 5. OUTPUTS | 

A, msi toy, 

gh. Zs 2 oy, 

2A, a. 3 oy, 

[\. ZN 


saat 10E - 
ENABLE | 20E 


Fig. 2 Logic diagram 
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GD54/74HC244, GD54/74HCT244 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER TEST CONDITION 


7 Fane (re. [ae [wn [wax | Mn [ aK 


HIGH level input 2.0 1.5 1.5 pe. 

4.5 3.15 3.15 Golo V 
Voltage 6.0 42 42 4 
LOW level 2.0 0.3 | | 0.3 0.3 

4.5 0.9 0.9 V 
input voltage 6.0 12 12 

2.0 1.9 2.0 
HIGH level _ lon= — 20uA 4.5 4.4 4.5 4.4 . 

6.0 5.9 : 2.9 2; V 


ViH 
Vou 6.0 | 9 
peipalMouade lox=—6mA | 4.5 | 3.98] 4.3 3.84 3.7 
loy=—7.8mA| 6.0 | 5.48] 5.2 5.34 5.2 

2.0 0.1 

LOW level Vinevia Oo ee | sae 

VoL 6.0 0.1 0. | 7, 

enitpul voltage lol =6mA 0.17] 0.26 0.33 0.4 

0.15| 0.26 0.33 0.4 

nie Input leakage Current Vin=Vcc or GND as ; 1.0 | yA | 

Icc 


Three-State Vin=Vin Vo=Vcc A 
leakage current or Vip or GND 


Quiescent Supply Vin=Vec or GND 
Current 


lout= OuA 
DC Electrical Characteristics for HCT 


SYMBOL PARAMETER TEST CONDITION 
te HIGH level input 


Vin 
Vib 
VOH 


Voc 
(V) 
45 
to 
5.0 


45 | 4.4 


ale 


4.5 | 
a output voltage ras || 007 
Eo ae 


ie Input leakage Current Vin=Vcc or GND 
Three-State Vin=Vin| Vo=Vcc 0.01 
leakage current or Vit or GND 
Quiescent Supply Vin=Vec or GND 
ee Current out OHA | 


GD74HCT244/|GD54HCT244 


UNIT 


Voltage 


LOW level 


: V 
input voltage 


HIGH level 


output voltage 


W 
@ 
b 


4-348 


GD54/74HC244, GD54/74HCT244 


AC Characteristics for HC: t,=t;=6ns C_=50 pF 


—Ta=25°C 


SYMBOL| _ /- PARAMETER | | Voc [op74H10244 | 
(8 [ec Te. Joa [oe [wo 


7 | 20 100 120 
p : hos 
ropagation Delay Time 45 18 94 |’ 
nA, to nY, 6.0 16 20 
. 2.0 
3-state Output Enable Time ace . 
NOE to nNYn AG 


3-state Output Disable Time 2.0 


=_—_ 4.5 
nOE to nYpy 6.0 


2.0 
Output Transition Time 4.5 
: 6.0 


Propagation Delay Time 


nAn to nY, 


Propagation Delay Time 


nOE to nYn 


Propagation Delay Time 
nOE to nYn 


Output Transition Time 


nOE INPUT 


OUTPUT 
LOW - to- OFF 
OFF - to- LOW 


OUTPUT 
HIGH- to- OFF 
OFF -to- HIGH 


outputs —elg———._ outputs ——__-»/.4— outputs 
enabled disabled enabled 


Fig. 3 Waveforms showing the input (1A,, 
2A,) to output (nY,) propagation delays and 
the output transition times. 


Fig. 4 Waveforms showing the 3-state enable 
and disable times. 
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GD54/74HC245, GD54/74HCT245 
OCTAL NONINVERTING 3-STATE TRANSCEIVERS 


General Description 


These Devices are identical in pinout to the Pin Configuration 
54/74LS245. They consist of eight transceivers 
which are designed for asynchronous two-way com- 
munications between data buses. Each device has 
noninverting outputs, and has an active-low output 
enable which is used to place the I/O ports into high- 
impedance states. The direction control determines 
the directions of data flow. When it is high, data flow 
from A to B; When it is low, data flow from B to A. 
Refer to the other devices from similar functionalities; 

The HC/HCT 640 All Inverting outputs 

The HC/HCT 643 4 Inverting & 

4 Noninverting outputs. 

These devices are characterized for operation over 7 
wide temperature ranges to meet industry and Suffix-Blank : Plastic Dual In Line Package 


military specificationgs. | Suffix-J  : Ceramic Dual In Line Package 
| Suffix-D- : Small Outline Package 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide open voltage range: for HC 2 to 6 volts 
| for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


roe for| «| 5, 
L Li; 2 = 
L H 


H = HIGH voltage level 

L = LOW voltage level 

X = don't care 

Z = high impedance OFF-state 
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GD54/74HC245, GD54/74HCT24 


Absolute Maximum Ratings 


[vee | Be Suppywotage 
Talon [BC input oF output dode current | for V=0.5 or WPVGaFOSY 
Tig | 86 etoat source or sink current | for -O.SVEVG Van +0.5V 
Tee Veg or GND curent ——P 
Tan [Storage temperature ngs 


Lead temperature 


above +70°C: : 
derate linearly with 8mW/K 
_ At distance 1/16+ 1/32 in. 
-  fromcase 
_ for 60 sec(CERAMIC) — 
10 sec(PLASTIC) 


CHARACTERISTIC 
Supply-Voltage Range Vec: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
| GD54 Types 


input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


er 
a, peel 
Bek oe a) 
A, (3) paul ° 
ay (17) B 
“TET we , 
4 8 pad : 
; Po | 1 oe 
(6) xz N Bs 
A, > 
(7) C7) ‘ 
, te! pol > 
LA a, 
, a ae : 
ain cee 


Fig. 1. Logic diagram 
ee SSS 
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GD54/74HC245, GD54/74HCT245 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER | TEST CONDITION 


HIGH level input 


Ta=25°C |. GD74HC 245 | GD54HC245 


LOW level 


Vis 3.15 
Voltage 42 
LOW level 
ViL 
input voltage 
‘ 
4.4 4.5 
HIGH level 
Von 5.9 6.0 
output voltage | 3.98! 43 
lon=—7.8MA} 6.0 5.48] 5.2 


| lop =20puA 


output voltage 


lol =6mA , 
lol =7.8mA 


Input leakage Current Vin= or GND 


Three-State Vin=Vin Vo=Vcc 
4} or Vip or GND 


leakage current . 


Quiescent Supply | Vin=Vcc or GND 
CC | Current lout= OwA 


°° 
— ae 9 
an 


£ : 
2) 
- 


HIGH level input 
Voltage 


LOW level 


input voltage 


Vin=Vin | lor=20nA 


Vin 
Vi 
Vo 
Mal | Input leakage Current Vin=Voc or GND 
Three-State VIN = Vin Vo = Voc 
leakage current or Vip or GND 
Quiescent Supply Vin=Vec or GND 
oe Current lout= OHA 


HIGH level 
output voitage 


On. & 
a [sesiges 
Oo 
—h 


a 
© 
B 


3.98 


- 
Ww 


LOW level 
output voltage 


Oo 
—_ 
N“N 


2) > 
io) 
— 
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GD54/74HC245, GD54/74HCT245 


AC Characteristics for HC: t,=t;=6ns C,=50 pF 


ra Cc GD74HC245 | GD54HC245 


> PARAMETER 


Propagation Delay Time 
An to Bn, Bn to An. 


| -3-state Output Enable Time 
OE to An or Bn 


3-state Output Disable Time 
OE to Anor Bn 


. Output Transition Time 


AC Characteristics for HCT: t,=t;=6ns C,=50 pF 


~ SYMBOL 
teLH / 
tPHL 
tpzH / 
tezL 
torz / 
tpHz 
{LH / 
tTHL 


AC Waveforms 


PARAMETER 


Propagation Delay Time 
An to Bn, Bn to An 


3-state Output Enable Time 
OE to An or Bn 


3-state Output Disable Time 
OE to Anor Bn 


Output Transition Time 


OE INPUT 


QUTPUT 
LOW -to- OFF 
OFF -to- LOW 


By. An 
OUTPUT 


OUTPUT 
HIGH - to- OF F 


tHe} wm! le tTLH OFF -to- HIGH 


outputs —ple———. outputs ——__-p»/<— outputs 
enabled disabled enabled 


Fig. 2 Waveforms showing the input (A,, B,) 
to output (B,, A,) propagation delays and the 
output transition times. 


Fig. 3 Waveforms showing the 3-state enable — 
and disable times. 
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GD54/74HC251, GD54/74HCT251 
8-TO-1 LINE DATA SELECTOR/MULTIPLEXER 


WITH 3-STATE OUTPUTS 


General Description 


These devices are identical in pinout to the 
54/74LS251. This circuit selects one of the 8 
binary data inputs, depending on the address 
presented on the A, B, and C inputs. It features both 
true(Y) and complementary (Y) outputs. The enable 
input must be at a low logic level to enable this 
multiplexing. A high logic level at the enable forces 
the Y and Y outputs the high impedance state. The 
HG/HCT 251 are similar in function to the HC/HCT 
151 which do not have 3-state outputs. These 
devices are characterized for operation over wide 
temperature ranges to meet industry and military 
specifications. | 


Features 


e Low Power consumption characteristic of CMOS 
devices 

¢ Output drive capability: 15 LS TTL Loads Min. 

Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: BOA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


rts —~—sSC#«d;s Cues 
pce} co} el] al ol | |] % | | %] ov |v | 
xixi}txtixftxtixtxtixtxtxdtixti2tiz 


rererr Prrr Prrr rwrrere =z 
MK KK RK LOH KK KK UK KK 


KK KK KK KK UL KK KKK 


MK KK KK KK OK KH KKK 


MK K KR KKK KOK KKK CU KX 


KKK KR KKK OK KKK UK KE 


LoePrr Lare 2arr. zare 


Zatz reer ZS zZT cree 


2tfE BT LS Cece rree 


KK KK LO KK KK KK KKK 


HIGH voltage level 

LOW voltage level 

don't care . 
high impedance OFF-state 


MK DTH RK KKK KKK KKK 
LT KK KKK KK KKK KKK 
Pairt First Fart rrr 
Leite 2SFLir 2ear: tease 


Nx OX 
Huw Wt 


SS SSeS ls 
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GD54/74HC251, GD54/74HCT251 


Absolute Maximum Ratings 


[ixtox | 8C input or euput doge curent | fer v=08 or Vpvqtoy |] aor] ma 
oc outat source or sink curent | for =0.8VeVgcVqet0.8V | 165} ma 
ee | OC Veg or end ourent | rom 
[Tao | Sterage temperature range [a 


Lead temperature 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Recommended Operating Conditions 


LIMITS 
CHARACTERISTIC 
es 
Supply-Voltage Range V,~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Input Rise and Fall times t,, 


Logic Diagram 


D (15) 
D (14) 
5 


D, (13) 


Y VV VV VV VV VY 


D, (12) 


Fig. 1 Logic diagram 
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GD54/74HC251, GD54/74HCT251 


DC Electrical Characteristics for HC 


HIGH level input 
Voltage 


LOW level 


input voltage 


HIGH level 


output voltage lon= —6mA 


LOW level 


output voltage 


Input leakage Current Vin=Voc or GND 


' Three-State Vin=Vin | Vo=Vcc 
leakage current or Vit or GND 


074 
Quiescent Supply Vin=Vce or GND 
oe Current lout= OHA ~ 


DC Electrical Characteristics for HCT © 


TEST CONDITION V Ta=25°C GD7 4HCT 251 a UNIT 


HIGH level input 
Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level lol =20yuA 


output voltage lop =6mA 


Input leakage Current Vin=Vcc or GND 


Three-State VIN = ViH Vo = Voc 
leakage current or V or GND 


Quiescent Supply Vin=Voc or GND 
Current lout= OHA | 
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GD54/74HC251, GD54/74HCT251 


AC Characteristics for HC: t,=t;=6ns C,=50 pF a" 
| “ V Ta=25°C | GD74HC251 | GD54HC251 
SYMBOL PARAMETER CC p 
parmweren (V)_[_min. | Typ. | MAX. | MIN. [ MAX. | MIN. | MAX. | 
tet! | Propagation Delay Time 2.0 98 | 205 256 |. ~| 300 
| 4.5 21 41 51 | - 60 7 
PHL domi 6.0 19 | 35 44{- | 51 
tor u/ 2.0 205 256 300 
— 4.5 42 51 
trot 6.0 36 44 
2.0 | 
4.5 
6.0 
2.0 


‘Propagation Delay Time 
A,B,C to Y 


oO) 
Oo 


oO 
— 


tor H/ Propagation Delay Time 47 | 170 215 255 
| 17 34 43 51 
'PHL Paes \ 14 | 29 37 43 
tor y/ Propagation Delay Time 49 | 170 215 255 
=e 4.5 19 35 44 54 
tPHL Dn to Y 6.0 14 31 38 44 
tp7H 3-state Output Enable Time 30 | 140 175 210 
a . 10 27 35 42 
tezi OE to Y, Y 9 | 23 30 36 
tp. z/ 3-state Output Disable Time 2.0 36 | 140 170 
= 4.5 13 | 28 
L_teuz OE tov, Y 6.0 10 | 24 


ye) 
N 


Output Transition Time 


—_ 
i<o) 


| 35 
ioe 30 
ty! 2.0 19 75 110 
15 
ITHL 


SYMBOL PARAMETER 
tei y/ Propagation Delay Time 
tpHL A,B,C to Y 
tet H/ Propagation Delay Time 
tpHL A,B,C to Y 
tPLH/ 
tHE 
teLH/ 
{PHL 


tpHz 
THLE 


Propagation Delay Time 
Dn to Y 


Propagation Delay Time 
Dn to Y 


3-state Output Disable Time 
OE to Y, Y 


Output Transition Time 
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GD54/74HC251, GD54/74HCT251 


AC Waveforms 


D,.A.B,C INPUT D,.A.B,C INPUT 


Y OUTPUT 


Fig. 2 Waveforms showing the multiplexer in- Fig. 3 Waveforms showing the multiplexer in- 
put (D,,) and select input (A, B, C) to output put (D,,) and select input (A, B, C) to out (Y) 
(Y) propagation delays and the output transi- propagation delays and the output transition 
tion times. times. 


OE INPUT 


OUTPUT 
LOW -to-OFF 
OFF -to- LOW 


OUTPUT 
HIGH - to- OF F 
OF F -to- HIGH 


Outputs —pieg——— outputs ——»/.<— outputs 
enabled disabled enabled 


Fig. 4 Waveforms showing the 3-state enable 
and disable times. 


Note to AC waveforms 
(1) HC : Vu =50°%., V,=GND to Vec 
HCT: Vu=1 .3V: V,=GND to 3V. 
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GD54/74HC253, GD54/74HCT253 


DUAL 4-TO-1 LINE SELECTORS/MULTIPLEXERS 
oo WITH 3-STATE OUTPUTS 


General Description | 


These devices are identical in pinout to the Pin Configuration 
54/74LS253. They contain two multiplexers, where 
each multiplexer is selected by two-bit address. 
Each multiplexer has a enable input which enables 
it when taken to a low logic level. When a high logic 
level is applied to a enable input, the outputs of its 
associated multiplexer are sent into a high im- 
pedance state. The HC/HCT253 are similar in func- 
tion to the HC/HCT153 which do not have 3-state 
outputs. These devices are characterized for opera- 
tion over wide temperature ranges to meet industry 
and mlitary specifications. 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual in Line Package 
Features Suffix-D : Small Outline Package 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1nA Max. 

Low quiescent current: 8OuA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection:on all inputs — 


Function Table 


OUTPUT 
ENABLE 


DATA INPUTS OUTPUT 


INPUTS 


<x KK XX zexx x] 
xx ir mx xxx] B 
Irx«* x mm eB 


2) ae” 2 oe craenlal § 


TI r rrrex|> 
rrzzereex|o 
x KK OX xxx |B 
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Logic Diagram 


(14) >. 
A ) 
10E (1) 


(6) 
1D, * 
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GD54174HC253, GD54/74HCT253 ~~ 


CIC) 
bly 
re . 


hr 


5 oie 
er 

os 
\/ 


all 
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ys 
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GD54/74HC253, GD54/74HCT253 


Absolute Maximum Ratings 


ST 
[lor | 06 input or output dogs curent | Wr V<-O 8 o VOVagtORV 
Fp] 06 output source or snk curent [tor ~O8VCVgCVegt0 6 
I 


loc OC Veo oF GND current Bee 


Power dissipation per package above St "G: 
: aiheiiies derate linearly with 8mW/K © 


At distance 1/164 1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


7 LIMITS 
CHARACTERISTIC UNITS 
Supply-Voltage Range Vo,~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
| at 4.5V 

at 6V 
GD54/74HCT Types at 4.5V 
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GD54/74HC253, GD54/74HCT253 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER TEST CONDITION 
HIGH level input 

4.5 3:15 Vv 

6.0 4.2 


Voltage 
20 119 | 2.0 1.9 1.9 
OH=—20HA | 4.5 | 4.4 | 4.5 4.4 4.4 
6.0 | 5.9 | 6.0 5.9 5.9 V 
lon= —6mA 3.98 3.84 3.7 
lon=—7-8MA 5.48 5.34 35.2 


2.0 
Iq, =20uA 7 : 
Vin=Vin| OL oF 


LOW level 


input voltage 


HIGH level 


output voltage 


LOW level 


output voitage or Vip ToL =6mA 


lo.= 7.8mA 


re Input leakage Current Vin=Vocc or GND feo] | 
Three-State Vin=Vin | Vo=Vcc 
leakage current or V, or GND 
Quiescent Supply Meir or GND 
Current 


DC Electrical Characteristics for HCT 


Araceae 


HIGH level input 
Voltage 


LOW level 


input voltage - 


HIGH level 
output voltage 


Three-State aera Vo=Vec 0.01 
leakage current or V or GND 
Quiescent Supply Vin=Veo or GND 

Current lout = OHA 
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GD54/74HC253, GD54/74HCT253 


AC Characteristics for HC: t,=t;=6ns C_=50 pF 


SYMBOL PARAMETER Vec 
teLH / 
tPHL 
tPLH / 
tPpHL 
tpzH / 
tezL 
terz / 
tpHz 

tty / 

trHL 
AC Characteristics for HC: t,=t;=6ns C,=50 pF 
| TyH25°c | C GD74HCT253|GD54HCT253 
SYMBOL PARAMETER 
°° Pane [ve wc [wns [wax [wn [wa | 


Propagation Delay Time 
A. B to nY 


Propagation Delay Time 
nD, to nY 


3-state Output Enable Time 
NOE to nY 


3-state Output Disable Time 
nOE to nY 


Output Transition Time 


Propagation Delay Time 
A, B to nY 


Propagation Delay Time 
nD, to nY 


3-state Output Enable Time 
nOE to nY 


3-state Output Disable Time 
nOE to nY 


a 


Output Transition Time 
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GD54/74HC253, GD54/74HCT253 


AC Waveforms 


nOE INPUT 


OUTPUT 
LOW - to- OFF 
OFF -to- LOW 


nY OUTPUT 


OUTPUT 
HIGH - to- OFF 
OFF -to- HIGH 


Outputs — /q_ outputs ere ee Outputs 
enab!ed disabled enabled 


Fig. 2 Waveforms showing the input (1D,, 
2D,) to output (1Y, 2Y) propagation delays 
and the output transition times. 


Fig. 3 Waveforms showing the 3-state enable 
and disable times. 


Note to AC waveforms 
(1) HC: V,,=50°%: V,=GND to Vgc. 
HCT : V,,=1.3V; V,=GND to 3V. 
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-GD54/74HC257, GD54/74HCT257 


QUAD 2-INPUT SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


General Description 


These devices are identical in pinout to the | Pin Configuration 
54/74LS257. They consist of four 2-input multiplex- | 
ers with common select and enable inputs, and 
noninverted outputs. When the enable input is low 
the four outputs assume the value as selected from 
the inputs. When the enable input is high, The out- 
puts become high impedance state regardless of any 
other input values. Select decoding is done internally 
resulting in a single select input only. The HC/HCT 
257 are similar in function to the HC/HCT 157 & 
158 which do not have 3-state outputs, and to the 
HC/HCT 258 which have inverted outputs. These 
devices are characterized for operation over wide 
temperature ranges to meet industry and military 


specifications. Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 
Features 
e Low Power consumption characteristic of CMOS 
devices 


e Output drive capability: 15 LS TTL Loads Min. 
e Operating speed superior to LS TTL 
e Wide operating voltage range: for HC 2 to 6 volts Function Table 

for HCT 4.5 to 5.5 volts 
Low input current: 1A Max. 
Low quiescent current: 8OvA Max. (74HC) INPUTS 
High noise immunity characteristic of CMOS 
Diode protection on all inputs 
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GD54/74HC257, GD54/74HCT257 


Absolute Maximum Ratings 


SYMBOL PARAMETER 


[06 sump votage Sd 
SN 
es 


Storage temperature range 
above +70°C: 
derate linearly with 8mW/K 


CONDITIONS 
I 


Power dissipation per package 
At distance 1/16+1/32 in. 


from case 
Lead temperature for 60 sec(CERAMIC) 


10 sec(PLASTIC) 


Recommended Operating Conditions 


CHARACTERISTIC 
Supply-Voltage Range ae GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,. Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


LIMITS 


MAX. 


Logic Diagram 


Fig. 1 Logic diagram 
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GD54/74HC257, GD54/74HCT257 


Vec 
(V) 
2.0 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER TEST CONDITION 


HIGH level input 
ViH 


1.5 


Voltage 


LOW level 


input voltage 


HIGH level 


output voltage 


LOW level 


output voltage 


Input leakage Current | = Vin=Voc or GND 


Three-State Vin=Vin| Vo=Vecc 
leakage current or Vip or GND 


Quiescent Supply Vin=Vcc or GND 
Current lout= OA 


DC Electrical Characteristics for HCT 


SYMBOL PARAMETER TEST CONDITION 
owe na 


= ° T 
Ta=25°C GD74HCT257 |GD54HCT 257 UNIT 


V 
( 


¥)_| min. | Typ. | max. | min. | Max. | MIN, | MAX. 


Voltage 


LOW level 
input voltage 


a ee erg pote fe} ley, 
OL 
output voltage | OF Yu [ig =6mA o17| o26| | 033] | 0. | 
| liy__| Input leakage Current | _Viv=Voc of GND i ee 
Three-State Vin=Vin Vo=Vec 
leakage current or Vip or GND 


i Quiescent Supply Vin=Vcoc or GND 
ie Current lout= OHA 
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GD54/74HC257, GD54/74HCT257 


AC Characteristics for HC: t=t=6ns C,=50 pF 


Ta=25°C GD74HC257 | GD54HC257 
SYMBOL PARAMETER Vee 
(V) 


Propagation Delay Time 
nA,nB to nY 


Propagation Delay Time 
A/B to nY 


3-state Output Enable Time 
OE to nY 


3-state Output Disable Time 
OE to nY 


Output Transition Time 


SYMBOL PARAMETER 
teLH / 
tPHL 
tPLH / 
tPHL 
tezH / 
'pze 
tpHz 
tH / 
HL 


Propagation Delay Time 
nA,nB to nY 


Propagation Delay Time 
A/B to nY 


3-state Output Enable Time 
OE to nY 


3-state Output Disable Time 
OE to nY 


Output Transition Time 
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GD54/74HC257, GD54/74HCT257 


AC Waveforms 


OE INPUT 


OUTPUT 
LOW - to- OF F 
OFF -to-LOW 


nY OUTPUT 


OUTPUT 
-HIGH - to- OFF 
OFF -to- HIGH 


Outputs —pig——— outputs —»/..— outputs 
enabled disabled enabled 


Fig. 2 Waveforms showing the input (nA, nB) 
to output (nY) propagation delays and the 
output transition times. 


Fig. 3 Waveforms showing the 3-state enable 
and disable times. 


Note to AC waveforms 
(1) HC = V,,=50%: V,=GND to Vo. 
HCT : V,,=1.3V: V,=GND to 3V. 
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GD54/74HC258, GD54/74HCT258 


QUAD 2-INPUT SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


General Description 
These devices are identical in pinout to the Pin Configuration 
54/74LS258. They consist of four 2-input multiplex- | 
ers with common select and enable inputs, and in- 
verted outputs. When the enable input is low, the 
four outputs assume the value as selected from the 
inputs. When the enable input is high, The outputs 
become high impedance state regardless of any 
other input values. Select decoding is done internally 
resulting in a single select input only. The HC/HCT 
258 are similar in function to the HC/HCT 157 &158 
which do not have 3 state outputs, and to the 
HC/HCT 257 which have noninverted: outputs. 
These devices are characterized for operation over 
wide temperature ranges to meet industry and 


military specifications. Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 
Features 
e Low Power consumption characteristic of CMOS 
devices 


¢ Output drive capability: 15 LS TTL Loads Min. 

¢ Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
— for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OwA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


INP 


UTS 
X 
Xx 
x 
L 


OUTPUT 


X 
H 
H 
L 


L H 


H = HIGH voltage level 

L = LOW voltage level 

X = don't care 

Z = high impedance OFF-state 
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GD54/74HC258, GD54/74HCT258 


Absolute Maximum Ratings | 


SYMBOL PARAMETER CONDITIONS {| omin, | Max. [unit | 
tg 


: Lee 
DC output source or sink current for -0.5V<V9<Vo_, + 0.5V {oo 


loc 


Yigg: | DC input or output diode current for V<—0.5 or V,>Vo, +0.5V 


Recommended Operating Conditions | | 


LIMITS 
CHARACTERISTIC UNITS 
ee 
Supply-Voltage Range Vo;¢: GD54/74HC Types 2 6 V 
GD54/74HCT Types . 4.5 5.5 


Storage temperature range 


Power dissipation per package anove “70°C: 
IP per paenee derate linearly with 8mW/K 


At distance 1/164 1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


DC Input or Output Voltage V,, Vo 


Ves 
Operating Temperature T,: GD74 Types —-40 +85 °C 
GD54 Types —55 +125 
Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
| at 4.5V 
at 6V 
GD54/74HCT Types at 4.5V 


Logic Diagram 


Fig. 1 Logic diagram 


GD54/74HC258, GD54/74HCT258 


DC Electrical eharectouencs for HC 


=25° ar 258 
SYMBOL| | PARAMETER TEST CONDITION Voc rel 25°C GD74HC258 a C258 | Unit 
u ) ure, fn, | fa | MIN. | MAX. | 


HIGH level input 


ViH 


Voltage 


LOW level 


‘input voltage 


HIGH level 


output voltage 


lon=—6mA 3.98 


LOW level 


output voltage 


a Input leakage Current 
Three-State 
leakage current 
Quiescent Supply 
Current 


DC Electrical Characteristics for HCT 
B 


SYMBOL PARAMETER 


HIGH level input 
Voltage 


Vin=Vec or GND 
lout= OHA 


TEST CONDITION 


LOW level 


input voltage 


HIGH level 
output voltage 


V 


Bee 37 


SHER 
tla Input leakage Current eae or GND tate pert ete a 


| Three-State Vin=Vin Vo=Vcc 
a leakage current. or Vi, or GND 


LOW level 


Quiescent Supply Vin=Vcc or GND 
Current lout =O uA 


out 
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GD54/74HC258, GD54/74HCT258 


AC Characteristics for HC: t-=t=6ns C_=50 pF 


SYMBOL . _ PARAMETER 
tpLH / Propagation Delay Time 
tpHL nA,nB to nY 
tei / Propagation Delay Time saa 
tpHL A/B to nY 
tpzy / 3-state Output Enable Time 
tpz, OE to ny 


3-state Output Disable Time 
OE to nY 


Output Transition Time 


SYMBOL PARAMETER Voc 
tPLH / 
tPHL 
teLH / 
tpHL 
tpzH / 
tpzi 
toi 
tpHz 
HLH / 
tTHL 


Propagation Delay Time 
nA,nB to nY 


Propagation Delay Time 
A/B to nY 


3-state Output Enable Time 
OE to nY 


3-state Output Disable Time 
OE to nY 


Output Transition Time 
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GD54/74HC258, GD54/74HCT258 


AC Waveforms 


LOW - to- OF F 
OFF -to- LOW 


OUTPUT 
HIGH - to- OFF 
OFF -to- HIGH 


Fig. 2 Waveforms showing the input (nA, nB) 
to output (nY) propagation delays and the out- 


put transition times Fig. 3 Waveforms showing the 3-state enable 


and disable times. 


Note to AC waveforms 
(1) HC : V,,=50%: V,.=GND to Vo. 
HCT: V,,=1.3V: V,=GND to 3V. 
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GD54/74HC259, GD54/74HCT259 
8-BIT ADDRESSABLE LATCH/3-TO-8 LINE DECODER 


General Description 


These devices are identical in pinout to the 
54/74LS259. This 8-Bit Addressable latch can per- 
form four basic functions in the addressable latch 
mode, data is read into the addressed stage of the 
latch. In the memory mode, the latch contents are 
storged regardless of any other inputs. in the 8-line 
decoder mode, data flows through to the address- 
ed output. And in the clear mode, all stages are 
cleared to the low state. To eliminate the possibility 
of entering erroneous data into the latches, the 
enable should be held high (inactive) while the ad- 
dress lines are changing. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1pA Max. 

Low quiescent current: 8OuA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Diagram 


nr a OO 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D |: Small Outline Package 


Fig. 1 Logic diagram (each latch) 
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GD54/74HC259, GD54/74HCT259 


Function Table 


OUTPUTS 


OPERATING MODES 


master clear 


ual 
ce 
Eg 
al 
* {2 | 
x< 
: 


L Lid/iItL il Q=d 

L Lid iA tL L 
demultiplex : r : 7 i : 
(active HIGH) 
decoder 

_ L LE. Veer. 442 L 

(when D = H) L ClalH IL tC 

L L. 1a ei L 

L L |d|H |H L 

[wx 

H dk. bb. ee 

H djH/JL IL 

H ad4bL tA Tk 

H djH |H [L 
addressable latch 

H dit |L IH 

H djH |L |H 

H dil |H |H 

H diH |H |H 


Logic Diagram 


(1) : 
Aine > ==: Ts) Ra (4) Qo 
i linge Rs (5) g 
lita : o 
A, (2) Sc 4 : 
: TS (6) 
Hep ED rae 
: et (7) 
ae oS oe " ane Q3 
a, 3! S aie pal 
: ah (9) 
S HED ad et 4 
(ain Ee Hes 
ai on PTT To | 
i . Sk (11) 
[Ub ep et Q6 
{131 js a | 
Lo be hs &: (12) 
Lo, 1 re “a 


Fig. 2 Logic diagram 


H = HIGH voltage level 

L = LOW voltage level 

X = don’t care 

d = HIGH or LOW data one set-up 
time prior to the LOW-to-HIGI 
LE transition 

q = lower case letters indicate the 
state of the referenced output 
established during the last cycle 
in which it was addressed or 
cleared 
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GD54/74HC259, GD54/74HCT259° 


Absolute Maximum Ratings 


[Vee | 00 Suppiyvotage PSS 
[tnlox | input or output diode curent | tor V<=0.8 or WOVegtO.8V 
Tg | 06 outrut source or sink curent | for =O.8VCVgCVeqt0.5V 
Ee ey) 


: i ne above +70°C: 
ower dissipation per packag derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
Lead temperature for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


LIMITS 
CHARACTERISTIC | UNITS 
Supply-Voitage Range V,~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC259, GD54/74HCT259 


Electrical Characteristics for HC 


| SYMBOL PARAMETER TEST CONDITION 


HIGH level input 
ViH 

Voltage 

LOW level 
Vit 

input voltage 


HIGH level Vin=Vinw lon= — 20HA 
output voltage or Vit ml —4mA 3.98 3. a | 
H=—5.2mA 5.48 5. ef 
Voi , 
output yottege lop =4mA 0.17] 0.26 0.33 0.4 
erry -_ 15 rs 7 Fi a ery 4 
Input | input leakage Current} Current] Viy=Vcc or GND 


Quiescent Supply Vin=Vec or GND 
Current lout= OvwA 


< 


T,=25°C GD74HCT259|GD54HCT259 ae 


LOW level 


input voltage - 


HIGH level 


output voltage 


is arom foo] | fel fe] [en 
ot iain [es { [ow] ore] [oa] [ow 


Quiescent Supply ~ Vin=Vec or GND 
Current 
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GD54/74HC259, GD54/74HCT259 


Ta=25°C GD74HCT259 |GDS4HCT259] | 
Can. | TP. [MAK 


LE, CLR high or low 


Data after LEV 4.5 


2.0 3 3 
4.5 3 3 
6.0 3 3 
D74HCT259 = 


oO > 

ou 

— — © 

& OO 

=| W 

ooao 
> 
x< 
ooh 

— nN O 

oon°eo 


‘ a 


Data before LEV 


@) 


SYMBOL 
tpLH/ 
tPHL 


E 
> 
x< 
B 


ie) 
oth 
ono 
NO 
-& oO © 
ooo 


Propagation Delay Time 
D to Qn | 


. . 2.0 50 160 210 260 
toy 4/ Propagation Delay Time 
ia as 45 18 | 35 42 50 
tPHL An to Qn 6.0 17 30 38 46 


N 
on 
Oo 


200 


Propagation Delay Time 
LE to Qn 


£& 
oe) 
& 
© 


tPLH/ 
tPHL 
tTLH/ 
tTHL 


ie) 
o 


200 


Propagation Delay Time 
CLR to Qn 


ooh, 
nN oO|]+ 
Mm O;NM 


Output Transition Time 


Oo & NH 
oao 
“a = A 
on @ 
oh 
moa 
on Oo 
oOo; 
a};o oO 
Nh 
hoa; 
ooO;NM 


— ot 
Oo © 


_ 
© 


i SE EERIE EP 
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GD54/74HC259, GD54/74HCT259 


Timing peduirements te HCT :t,=t;=6ns C, =50 pF 


seo. PARAMETER Vv Ta=25°C ]@D74HCT259 ST oar 
CC 
[mn [re [| [Ma 


Data before LE | 4.5 


CE, CLR high or low 


Hold time 


; = 
SYMBOL PARAMETER 
teLH Propagation Delay Time 
tpHL D to Qn 
teLH/ 
tPHL 
teLH/ 
tPHL 
tTLH/ 
ITHL 


Propagation Delay Time 
An to Qn 


Propagation Delay Time 
LE to Qn 


Propagation Delay Time 
CLR to Qn 


Output Transition Time 
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AC Waveforms | 


LE INPUT 


Q,, OUTPUT 


Set ta TE 
Fig. 3 Waveforms showing the enable input 
(LE) to output (Qn) propagation delays, the 
enable input pulse width and the output tran- 
sition times. | | 


A,, INPUT 


Q,, OUTPUT 


Fig. 5 Waveforms showing the address in- 


D,, INPUT 


Q,, OUTPUT 


Fig. 4 Waveforms showing the date input (D) 
to output (Qn) propagation delays and the out- 
put transition times. 


CLR INPUT 


Q,, OUTPUT 


Fig. 6 Waveforms showing the conditional 


GD54/74HC259, GD54/74HCT259 


puts (An) to outputs (Qn) propagation delays clear input (CLR) to output (Qn) propagation 
and the output transition times. delays. 


LE INPUT LE INPUT 


Fig. 8 Waveforms showing the address set- 
up and hold times for A inputs LE input. 


Fig. 7 Waveforms showing the ¢ data set-up 
and hold times for D input to LE input. 


Note to Figs 7 and 8 

The shaded areas indicate when the input is 
permitted to change for predictable output 
performance. 


Note to AC waveforms 
(1) HC : V,,=50%; V,=GND to Vog¢. 
HCT: V,,=1.3V; V,=GND to 3V. 


| 
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GD54/74HC266, GD54/74HCT266 
QUAD 2-INPUT EXCLUSIVE NOR GATES 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS266. These circuits contain four indepen- 
dent 2-input Exclusive NOR gates. Unlike the 
54/74LS266 which is an open collector gate, the 
HC/HCT 266 has stadard CMOS push-pull outputs. 
These devices are characterized for operation over 
wide temperature ranges to meet industry and 
military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices _ 
e¢ Output drive capability: 10 LS TTL Loads Min. 


‘ : 7 Suffix-Blank : Plastic Dual In Line Package 
. : 
Operating speed superior to LS TTL Suffix-J:. > Ceramic Dual in Line Package 


e Wide operating voltage range: for HC 2 to 6 volts Suffix-D : Small Outline Package 
for HCT 4.5 to 5.5 volts = 

Low input current: 1A Max. 

Low quiescent current: 20uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Symbol and Diagram | | Function Table 


INPUTS OUTPUT | 


[a Ts 
L 
H 
EE 


H=HIGH voltage level 
L=LOW voltage level 


Fig. 1 Logic symbol Fig. 2 Logic diagram (one gate) 
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GD54/74HC266, GD54/74HCT266 


Absolute Maximum Ratings 


- SYMBOL PARAMETER 


CONDITIONS 
DC Supply voltage fe 
DC input or output diode current for V.<—0.5 or V,>Vo, +0.5V 


an 

—— 
[0c outatsouce or snk curent | tr =Osvevgcvegtoev | | esl 
OS 
[storage emperaureenge [| 08 | 0 | 


be | above +70°C: 
Power dissipation per package . 


derate linearly with 8mMW/K 
Lead temperature 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Recommended Operating Conditions 


LIMITS 
. CHARACTERISTIC 
Supply-Voltage Range V.~: GD54/74HC Types 
GD54/74HCT Types. - 


. DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


1A 
1 1Y 
3 
1B 
2 
4 2A ay 
6 
2B 
5 
3A 
3yY 
se 8 
3B 
10 
4A | | 
4Y 
te 1 
4B 


Fig. 3 Circuit diagram 
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GD54/74HC266, GD54/74HCT266 


DC Electrical Characteristics for HC 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 


output voltage lon= —4mA | 4 be 
lon=—5.2mA | 6.0 


2.0 0.1 0.1 0.1 
LOW level Vin=Vin| lop =20uA | 4.5 0.1 0.1 0.1 
6.0 0.1 0.1 Ot Jing 
Sulpul vollags orVi, | Igp=4mA | 4.5 0.17| 0.26 0.33 0.4 
loL=5.2mA | 6.0 0.15| 0.26 0.33 0.4 
peo | p10 {| 40 | wa 


Input leakage Current] Viy=Vcc or GND 


Quiescent Supply Vin=Vcc or GND 


| 
xc Current lout= OvwA 


Ta=25°C GD74HCT266/GD54HCT266 


UNIT 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level lol =20yA 
output voltage 


Quiescent Supply Vin=Vec or GND 
Current lout = OWA 
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GD54/74HC266, GD54/74HCT266 


AC Characteristics for HC: t,=t;=6ns._C, =50 pF 


nr 
(v)_[ min. | Tye. | Max. | MIN. [ MAX. | MIN. | MAX. | 
2.0 


PARAMETER 


Propagation Delay Time 
nA, nB to nY 


Output Transition Time 


ca 
_min. | Typ. | max. | min. | max. | MIN. | MAX. 


Propagation Delay Time 
nA, nB to nY 


Output Transition Time. 


AC Waveform 


nA,nB INPUT 


n¥Y OUTPUT 


Fig. 4 Waveforms showing the input (nA, nB) 
to output (nY) propagation delays and the 
output transition times. 


Note to AC waveform 
(1) HC : Vu =50%, V,=GND to Vec 
HCT: Vy=1.3V: V,=GND to 3V.' 
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GD54/74HC273, GD54/74HCT273 
OCTAL D-TYPE FLIP-FLOPS WITH COMMON CLOCK & CLEAR 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS273. They consist of eight master/slave D- | 
type flip-flops with a common Clock and common 
Clear. Data on the D input having the specified 
setup and hold times is transferred to the Q output 
on the rising edge of the Clock input. The Clear 
input when low, sets all outputs to alow state. These 
devices are characterized for operation over wide 
temperature ranges to meet industry and military 
specifications. 


Features 


¢ Low Power consumption characteristic of CMOS 

devices 
¢ Output drive capability: 10 LS TTL Loads Min. Suffix-Blank : Plastic Dual ° at ens 
¢ Operating speed superior to LS TTL Suffix: Ceramic Dual In Line Package 
¢ Wide operating voltage range: for HC 2 to 6 volts cia Biitics piel shale 

for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 
Low quiescent current: 80uA Max. (74HC) 
High noise immunity characteristic of CMOS 
Diode protection on all inputs 


Function Table 


wooes [OR [ox To, | 
oe 

ne 
a 


H = HIGH voltage level 

h = HIGH voltage level one set-up time prior to the 

LOW-to-HIGH CLK transition 

= LOW voltage level 

| = LOW voltage level one set-up time prior to the 
LOW-to-HIGH CLK transition 

t = LOW-to-HIGH transition 

X = don’t care 


Lagic Diagram 7 


Fig. 1 Logic diagram 
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GD54/74HC273, GD54/74HCT273 


SYMBOL PARAMETER CONDITIONS 


Absolute Maximum Ratings / 


Se 
[log | BC input or output lode curent | for VE=0.8 or VOVeatO.5V 
Tp |G output source or ink current | for ~0.6V<VgCVen+0.5V 
Pee | BC Vee or GND curent | 
[Tae | Storage temperature range 


: co 
Power dissipation per package above +70°C: 
i titi : derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


loc 
T stg 


Lead temperature 


| MIN. | 
| =0.5 | 
a 
a ! 
oe 


Recommended Operating Conditions , 


CHARACTERISTIC 
Supply-Voltage Range Voc: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types —40 +85 Z C 
GD54 Types = 55” +125 


Input Rise and Fall times t,, t: GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


CLR 


Fig. 2 Logic diagram (one gate) 
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GD54/74HC273, GD54/74HCT273 


DC Electrical Characteristics for HC 


GD74HC 273 | GD54HC273 


Ton [oa 


HIGH level input 


Voltage 


LOW level 


input voltage 


1.9 | 2.0 1.9 1.9 
HIGH level OH= — 20pA 4.4 7 4.4 4.4 
or V 


output voltage 


lon=—4mA | 4.5 | 3.98] 4.3 3.84 

lon=—5.2mA| 6.0 | 5.48] 5.2 5.34 
lolp=4mA 0.17) 0.26 0.33 0.4 
- BET — 15] 0.26 0. —— ri 4 

Input leakage Current} Viy=Vcc or GND ee Ee 


Quiescent Supply Vin=Vcc or GND 
Current lout = OA 


LOW level 


< 


output voltage 


Ta=25°C GD7.4HCT273|/GD54HCT273 


1 [we [ve [ow [Tn [ we ne 


TEST CONDITION UNIT 


HIGH level input 


Voltage 


LOW level 


input voltage 


cme Wwrreomcn [oe fen [oe] [oe [pon] 
oi at Toman [as [owe|es | [aoe] [or] 
ane a ae 


output voltage 


Quiescent Supply Vin=Vcoc or GND 
Current 
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GD54/74HC273, GD54/74HCT273 


Timing Requirements for HC: t,=t;=6ns C,=50 pF 


—— * Ff [| [| 


CLR (low) 


Pulse duration 


CLK 
(high or low) 


Data before CLK t 
inactive. _ 


data after CLK ft 


T,=25° C GD74HC273 | GD54HC273 UNIT 


aie aac 


Pulse frequency 


=e 


imum clock 
Maxi 75 


Propagation Delay Time 
CLK to Q, 


Propagation Delay Time 
CLR to Q,, 


Output Transition Time 
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GD54/74HC273, GD54/74HCT273 


Requirements for HCT: t,=t;=6ns C, =50 pF 


Vv Ta=25°C GD74HCT273/GD54HCT 273 UNIT 
SYMBOL PARAMETER cc ax. | 


CLR (low) 


pulse duration 


Set up time 
CLR 


Recovery time . ' 
every inactive 


CLK 
(high or low) 


Data 
before CLK ft 


data after CLK tf 


Hold time iid time, 


ast PARAMETER Voc Ut aaa UNIT 
Fon [rv [wae [wn [nx [a 


Pulse frequency 
Maximum clock 


Propagation Delay Time 
CLK to Qn 


Propagation Delay Time 
CLR to Qn 


Output Transition Time 
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GD54/74HC273, GD54/74HCT273 


LAL SO SE SS SE SESS PD BY RR I 0 IT SC I 2 I TTS ES GP SE ESTE NG 


AC Waveforms 


CLK 'neut 


Q,, OUTPUT 


Fig. 3 Waveforms showing the clock (CLK) to 
output (Qn) propagation delays, the clock 
pulse width output transition times and the 
maximum clock pulse frequency. 


CLK ineut 


Q,, OUTPUT 


Fig. 4 Waveforms showing the master clear 
(CLR) pulse width, the master clear to output 
(Qn) propagation delays and the master clear 
to clock (CLK) recovery time. 


CLK Input 


Q,, OUTPUT a) 


Vu 


Fig. 5 Waveforms showing the data set-up 
and hold times for the data input (Dn). 


Note to Fig. 5 
The staded areas indicate when the input is 
permitted to change for predictable output Note to AC waveforms 


performance. (1) HC + V,=50%; V,=GND to Vgc. 
HCT: V,,=1.3V; V,=GND to 3Vv. 
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GD54/74HC280, GD54/74HCT280 
9-BIT EVEN/ODD PARITY GENERATOR/CHECKER 


General Description 


These devices are identical in pinout to the 
54/74LS280. They contain 9-bit inputs and 2 out- 
puts (even and odd parities) to facilitate operation of 
either even or odd parity applications. Words of 
greater than 9 bits can be accommodates by 
cascading other HC/HCT 280 devices. These 
devices are characterized for operation over wide 
temperature ranges to meet industry and military 
specifications. 


Features 


Low Power consumption characteristic of CMOS 

devices 

Output drive capability: 10 LS TTL Loads Min. 

Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1pA Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 
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Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Function Table 


INPUTS 
number of HIGH data inputs 


(Ip to Ig) 


H=LIGH voltage level 
L=LOW voltage level 


GD54/74HC280, GD54/74HCT280 


Absolute Maximum Ratings 


[rarawerer + ——conprions Sina 
De Supeyvotege SP SC~“*é‘“~*~*é‘iC PP 
ae A 


toe | 06 input or output ode curent | tor Vc-OS or Vv tO8V 
[te | 6 output source or snk curent | for ~O8VCVgcVggt.5V 
[tee | BC Veg orGNDcunent PS 
[Tsu | Storage temperature ange 


Power dissipation per package | above +70°C: 
4 ‘i i 2 derate linearly with 8mMW/K 


At distance 1/16+ 1/32 in. 
from case. 
for 60 sec{CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


~ LIMITS . 
CHARACTERISTIC UNITS 
Supply-Voltage Range V,~: GD54/74HC Types V 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vp 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 

| at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


Ip . +h > 

te wa 1 

wemireir, EDL, 
Ho! [Sho 


Fig. 1 Logic diagram 
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GD54/74HC280, GD54/74HCT280 


DC Electrical Characteristics for HC 


GD74HC280 | GD54HC280 UNIT 
«Ln 


Ta=25°C 
5 [|r [wa | wn [an 


2.0 1.5 1.5 
4.5 3.15 3.15 
6.0 | 4.2 4.2 


HIGH level input . 


Voltage 


LOW level 


input voltage 


HIGH level 


lon= —20uA 
or Vip H=—4mA | 4.5 | 3.98} 4.3 3.84 cme 
i 2mA| 6.0 5.48] 5.2 5.34 oie 

0.1 
lol = 20yA bi 0.1 

0.1 V 
lop =4mA 4.5 0.17} 0.26 0.33 0.4 
. | Ig p=5.2mA ri oz 2 15 ro ar _ 
hy! | Input | Input leakage Current] Current}  Vin=Vcoc or GND 


Quiescent Supply Vin=Vcc or GND A 
Current lout = OA ae 


DC Electrical Characteristics for HCT 


output voltage 


LOW level 


output voltage 


Ta=25°C GD74HCT 280|GD54HCT 280 


Mm [ne [en [Jo 


SYMBOL ‘PARAMETER 


TEST CONDITION UNIT 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


fexcma es feo [oe | Je | pe] 
Fow=ema [+s [aoe]ea | [ase] far] 
arom test | fet fel fer 
Score 
Tres maae coven] vrvecorow [ss] | er] [vo [v0 


Ok eT b del tele 


LOW level 
output voltage 


< 


Quiescent Supply 


Current lout = OwA 
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GD54/74HC280, GD54/74HCT280 


AC Characteristics for HC: t,=t;=6ns C,=50 pF 


Smee pane Veo iii 
0 [wn [ror [mane [wn [nc [mn [as 
5 


tet / , Propagation Delay Time 0 . 160 
tPHL I to Zp | 
teLH / Propagation Delay Time 
| fPHL | to Zp 
t / . 
a Output Transition Time 
tTHL 


SYMBOL PARAMETER V, 
teu / 
tPHL 


teu / 
{PHL 


LH / 
tTHL 


AC Waveform 


Propagation Delay Time 


| to Ze 


Propagation Delay Time 


| to 20 


Output Transition Time 


aes 
CUTPUT 


Fig. 2 Waveforms showing the data input (I,) 
to parity outputs (2¢, 25) propagation delays 


and the output transition time. Note to AC waveform 
| (1) HC : V,,=50%; V,=GND to Vc. 


HCT: V,,=1.3%; V,=GND to 3V. 
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GD54/74HC283, GD54/74HCT283 
4-BIT BINARY FULL ADDER WITH FAST CARRY 


General Description 


These devices are identical in pinout to the 
54/74LS283. This full adder performs the addition 
of two 4-bit binary numbers with internal carry 
lookahead. The device adds two 4-bit words plus 
the carry-in bit. The binary sum appears at the sum 
outputs, and any resulting carries appear at the 
carry-out output. This adder features full internal 
look-ahead across all four bits. This provides the 
system designer with partial look-ahead performance 
at reduced package count of a ripple-carry im- 
plementation. The adder logic, including the carry, 
isimplemented in its true form meaning that the end- 
around carry can be accomplished without the need 
for logic or level inversion. These devices are 
characterized for operation over wide temperature 
ranges to meet industry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 


High noise immunity characteristic of CMOS 
Diode protection on all inputs 


Function Table 


Ts fal oe ][os [ss oaulexamrce 
reveiw [c[e fale lwlnfe[el@la [alee [ a | 
save wen 001+ fo] ]+[0]o]1|1 [+ [oo] + | w _ 
eave owls [fo] folol+]sfololof: [fof 


H=HIGH voltage level 
L=LOW voltage level 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D 


: Small Outline Package 


Example 1001 
1010 
10011 
(a) for active HIGH, 
example=(9+ 10=19) 
(b) for active LOW, 
example =(carry+6+5= 12) 
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GD54/74HC283, GD54/74HCT283 


Absolute Maximum Ratings 


[Vee | 80 Sumpiyvotiage 
alox | 0 input or output ode curent | tor V<=08 o VOVa,405V 
[1g | 0C output source or sink current | for -0.5VCVgcVeqt0.5V 
a OS 
[Top | Storage temperatre ange SSCS 


Power dissipation per package above +70°C: | 
i oe : derate linearly with 8mW/K 


At distance 1/16+ 1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Voc 
loc 
Tig 


Lead temperature 


. LIMITS 
CHARACTERISTIC aaa UNITS 
~ Supply-Voltage Range V,~: GD54/74HC Types 
| GD54/74HCT Types 


V 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t: GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


Fig. 1 Logic diagram 
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GD54/74HC283, GD54/74HCT283 


DC Electrical mhaterterience for HC 


HIGH level input 
Voltage 


‘LOW level 
output voltage 


HIGH level 
V 
lon= —4mA 3.98 3.84 3.7 
lon= —5.2mA 5.48 5.34 5.2 
or Vit lolp=4mA 0.17] 0.26 0.4 
lol =5.2mA a 15] ry 7 re 4 
Input leakage Current] = Viy=Vcc or GND 


Quiescent Supply Vin=Vec or GND 
Current lout= O#wA 


output voltage 


LOW level 


output voltage 


Ta=25°C GD74HCT283 GD54HCT283 


UNIT 


LOW level 


output voltage 


HIGH level 
output voitage 


wwf azzon fas] | fer] fer] [or] 
ee ea 


LOW level 
output voltage 


< 


ty! | Input | Input leakage Current Current Vin=Vocor GND 


Quiescent Supply Vin=Vec or GND 
Current lout = OvwA 
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GD54/74HC283, GD54/74HCT283 
AC Characteristics for HC: t,=t;=6ns C,=50 pF 
Lier Ta=25°C —_—| GD74HC283 GD54HC283 
SYMBOL PARAMETER - a N 
jsmeo] —ramaweren | GF a! TYP. | MAX. | MIN. [MAX. | MIN. [MAX, | oT 
tor y/ Propagation Delay Time 2.0°* 50 | 150 210 
: . 4.5 18 35 42 
| teHe Cin to 21 6.0 16 | 30 38 
tet H/ Propagation Delay Time 2.0 55 | 160 
4.5 19 36 
tPHL Cin to 22 6.0 17 | 30 
tee y/ - Propagation Delay Time : 60 180 230 
: 20 38 50 
tPHL Cin to 23 18 | 32 42 
tor y/ Propagation Delay Time 63 | 190 240 
: 22 40 52 
{PHL Cin to 24 20 36 46 
te Propagation Delay Time 2.0 60 | 180 230 
4. 21 38 50 
(PHL An or Bp to in 6. 19 36 45 
tpiH/ Propagation Delay Time a 
tpHz Cin to Court | 6 
2 


tei y/ Propagation Delay Time 
tPHL 


trLH/ 
THe 


rm] 


eA 2) 
ooo 


nN 
anon 
wh O 


a) 
& O10 
© @OO 


N 1) 
ows; oa © 
kOO°O 


AON wo 


ae 
or 
fe) 
fo) 
oh 
GW W © 
moO 
®) 
OW 
vo) 
iN) ©) 
hNO/AMO 
DOO} 


An or B, to Court 


Output Transition Time 


20 
18 
25 
8 
t 


0 
42 
70 85 100 
15 18 22 
s| fis} | 
AC Characteristics for HCT: t,=t;=6ns C,=50 pF 


| Nec |__ty=25°¢ _[ep74HcT2es|apsaHcr28a| 
m | eer fe] fete] fel fo 
tpHL Cin, to 21 
el er de 
teHL Cin to 22 
tei H/ Propagation Delay Time 
mf ee fe] [we] fw] [a [e 
tpHL Cin to 24 
toy Propagation Delay Time 
we} wewem  (ee] [o fel [oe 
me | omer 
tpHz Cin to Court | 
tPHL A, or B, to Court 
i 
THE 


23 
BBE 


4-399 


GD54/74HC283, GD54/74HCT283 


AC Waveform 


Fig. 2 Waveforms showing the inputs (Cj, 

A, B,) to the outputs (2,,, Coy) propagation 

delays and the output transition times. Note to AC waveform 

| (1) HC = V,,=50%; V,=GND to V¢¢. 
HCT: V,,=1.3V; V,=GND to 3V. 
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- G@D54/74HC298, GD54/74HCT298 
QUAD 2-INPUT MULTIPLEXERS WITH OUTPUT LATCH 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS298. They select one of two. 4: bit words | 
to be stored in the output latch according :to clock 
timing. When the word select input is taken low word 

1 (A1, B1, C1 and D1) is presented to: the: ‘inputs 
of the flip-flops, and when it is taken high word 2 
(A2, B2, C2 and D2) is presented to the inputs of 
the flip-flops. The selected word is clocked to the 

, Output terminals on the falling edge of the clock 
pulse. This device is the equivalent of a quad 2-input 
multiplexer followed by a 4-bit edge-triggered latch. 
These devices are characterized for operation over 
wide temperature ranges to meet industry and 
military specifications. 


Suffix-Blank : Plastic Dual In Line Package 


Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 
Features " 
e Low Power consumption characteristic of CMOS 
devices 


e Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


INPUTS OUTPUTS 


 Gieek Q, Qg Qc Ay 
SELECT 
al ci 


: a2 ae c2 2 
X H | Qao G80 Qco Coo 


H = High level (steady state) 

L = LOW level (steady state) 

X = Irrelevant (any input, including transitions) 

4 = transition from high to low level 

al, a2, etc. = the level of steady-state input at 

Al, A2, etc. 

Qao, Qgo, etc. = the level of Q, Q, etc. 
entered on the most- 
recent,| transition of the 
clock input. 
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GD54/74HC298, GD54/74HCT298 


Logic Diagram 


a fs 
ai 2 i : - J 
ac (15) g. 
a2 2S F. 


2 (5) i 
1 2S so. 
D2 (6) > 


Fig. 1 Logic diagram 
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GD54/74HC298, GD54/74HCT298 


Absolute Maximum Ratings 


SYMBOL : PARAMETER | CONDITIONS | MIN. 
DC Supply voltage re 8 
die. | DC input or output diode current | for V,.<—0.5 or Vi>Vec + 0.5V Ed 


Le DC output source or sink current for —0.5V<Vo<Vo¢ + 0.5V 


Power dissipation per package above +70°C: 
P ans ss derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


. LIMITS 
CHARACTERISTIC UNITS 


Supply-Voltage Range Vc,: GD54/74HC Types 
GD54/74HCT Types 
DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


GD54/74HC298, GD54/74HCT298 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


TEST CONDITION 


Voltage 


LOW level 


input voltage 


| 
° HIGH level 
VoH 
output voltage 


LOW level 


output voltage 


Input leakage Current} Vij=Vcc or GND 


Quiescent Supply Vin=Vcc or GND 
ae Current lout = OvA 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Quiescent Supply Vin=Vec or GND 
Current out= OHA 
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GD54/74HC298, GD54/74HCT298 


Timing Requirements for HC: t,=t;=6ns C,=50 pF 


ran rve. [max | wn [wa [wy [ax 
75 


2.0 95 115 
4.5 15 19 23 
6.0 13 16 20 
2.0 80 105 115 
4.5 16 21. 25 
6.0 14 18 21 
2.0 
4.5 
6.0 


WS, Data after CLK 4 


[aan [roe [eax | wn. [max [on [wax 
2.0 


5.5 4.3 
4.5 27 22 MHz 
6.0 31 25 
2.0 46 | 120 155 190 
4.5 15 | 25 31 38 
6.0 12 | 21 y 21 a 31 


19 
4.5 7 15 22 
6 " 


SYMBOL PARAMETER 


Maximum Clock Pulse 


Frequency 


Propagation Delay Time 
CLK to Q, 


Output Transition Time 


Fig. 2 Clock To Output Delays And Clock 
Pulse Width. 


Fig. 3 Data Set-up And Hold Times. 


Note to AC waveforms 
(1) HC : V,,=50%; V,=GND to V,,. 
HCT: V,,=1.3V: V,=GND to 3V. 


ee tS SSS SS 
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-GD54/74HC298, GD54/74HCT298 


Timing Requirements for HCT: t,=t=6ns C,=50 pF 


| ? =25° 4HCT2 
SYMBOL PARAMETER 3 » | Veo —— ee = NT 


(V)_| Min. | TyP. | max. | MIN. | MAX. | MIN. | MAX. | 


SYMBOL , . PARAMETER 


Maximum Clock Pulse 
Frequency 


Propagation Delay Time 
CLK to Q,, 


Output Transition Time 


re AMP (V) 


NEGATIVE 
PULSE 


AMP (V) 
Test Circuit ; ee 


DEFINITIONS 10% 
Ww 
R, = Load resistor, see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance: Note to AC waveforms 
see AC CHARACTERISTICS for value. | 7 
1 =50%; V= 
R, = Termination resistance should be equal to Z eS ee 


of 
pulse generators. ee HCT: V,,=1.3V; V,=GND to 3V. 
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GD54/74HC299, GD54/74HCT299 
8-BIT 3-STATE ‘UNIVERSAL SHIFT REGISTER 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS299. They feature multiplexed parallel in- 
put/output data ports to achieve full 8-bit handling 
in a 20 pin package. Two mode-select inputs and 
two output-enable inputs ae used to choose the five 
distinctive modes of operation; hold, shift-right, shift 
left, load, and clear. Synchronous parallel loading 
is accomplished by taking both mode select inputs 
high. This places the 3-state outputs in a high im- 
pedance state, which permits data applied to the in- 
put/output lines to be clocked into the register. 
Reading out of the register can be done while the 
outputs are enabled in any mode. Direct overriding 
clear is asynchronous and active-low. These devices 


are characterized for operation over wide Suffix-Blank : Plastic Dual In Line Package 
temperature ranges to meet industry and military Suffix-J : Ceramic Dual In Line Package 
specifications. Suffix-D : Small Outline Package 
Features 
e Low Power consumption characteristic of CMOS 

devices 


¢ Output drive capability: 15LS TTL Loads Min.. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


rer s, | so [eux 


asynchronous reset; Qo-Q7=LOW 


parallel load; 1/O,-Q, 

shift right; SR ~Qy Qo>Q, etc. 
shift left; SL —Q,, Q7-O¢ etc. 
hold 


H = HIGH voltage level 

L = LOW voltage level 

X = don't care 

t = LOW-to-HIGH CLK transition 
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GD54/74HC299, GD54/74HCT299 


Logic Diagram 


sR —> 
| ra 
>—1 b+ Ry 
ns 
> > yD Teale 


ee ee 2 EE 8 in semana ehiiamend 
TRE ed 
u_ lire =e eo tate . 


DQ 
e, seach 
= | FF2 
=D i 
jut 


=) 
pore Dalliteel pale. 
fi elie 
FF3 
che 


on Mots... 
i 


tee Se 


Fig. 1 Logic diagram 
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GD54/74HC299, GD54/74HCT299 


Absolute Maximum Ratings 


0 
[Thala input or output diode carent | for VE=OS or VV tO8V 
Tg |G output source or sink curent | for ~O.5VEVa<Veg4O.5V 


Power dissipation per package above +70°C: 
‘ derate linearly with 8mW/K 


At distance 1/16+ 1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


| CHARACTERISTIC 


Supply-Voltage Range Voc: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


LIMITS 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
. at 4.5V 

at 6V 
GD54/74HCT Types at 4.5V 


a TT 
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GD54/74HC299, GD54/74HCT299 


DC Electrical Characteristics for HC 


_ v 
SYMBOL PARAMETER TEST CONDITION 
2.0 


HIGH level input 
VIH 


Pane [ve [we [wn [wax [ne [we 
1.5 


1.5 1.6 
3.15 3.15 V 
4.2 ; 
1.2 1.2 
1.9 
: ; : 4.4 
6.0 5.9 6.0 5.9 5.9 V 
lon= —6mA 3.98] 4.3 3.84 3.7 
lon=—7.8MA 5.48] 5.2 5.34 6.2 
2.0 
lo, =20uA 4.5 : 
VoL 6.0 
loL=6mA 0.17] 0.26 0.33 0.4 | 
lol =7.8mA 0.15} 0.26 0.33 0.4 |. 
| Ini | Input leakage Current | Viy=Vec orano_ [60] |_| | ft. | pa 
Three-State Vin=V Vo=V 
| IN~YIH Oo~Ycc 0. 
leakage current or GND ae 2 
CC 


Quiescent Supply Vin=Vcc or GND . 
| j pA 
Current lout= OuA 


Voltage 


LOW level 
input voltage 


HIGH level loH= — 20pA 


output voltage 


LOW level 


output voltage 


UNIT 


HIGH level input 
Voltage 


LOW level 


input voltage 


HIGH level = lon= ~ 20u 


output voltage 


LOW level 
Vor 

output voltage 
loz 
loc 


lou =—-6mMmA 


Input leakage Current Vin=Vcc or GND 


Three-State Vin=Vin| Vo=Vcc 
leakage current or Vip or GND 


Quiescent Supply Vin=Vec or GND 
Current lout= OA 
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GD54/74HC299, GD54/74HCT299 


Timing Requirements for HC: t,=t;=6ns Te pF 


PARAMETER 
wi "ee amc fae a | Sa ee cee un 


SR, SL to CLK 
pu Hold time Sn, SR, SL to CLK 


AC Characteristics for HC t,=t;=6ns mss 


SYMBOL SKATER Ta=25°C- GD74HC299 | GD54HC299 


UNIT 
Jat aa a MIN. | MAX. | 
Maximum clock Pulse 4 3.3 
i. Me 20 17 
Frequency 6.0 46 24 19 
tei cai Propagation Delay Time 2.0 35 90 150 1:90 
iad eh 4.5 = 38 45 
tPHL CLK to Qo, orQ7_ 6.0 35 42 
tinal Propagation Delay Time 2.0 155 
PLH | pag y re 
tpHL CLK to On 6.0 39 
3-State Output Enable Time 2.0 = 170 240 
ae . : : 35 45 52 
OEn to I/O, 12 32 42 49 
3-State Output Enable Time 55 | 105. 170 
| 17 37 47 
S, to W/O, 14 | 34 44 
: ae / 3-State Output Disable Time 60 |} 120 190 230 
39 49 56 
tpHz OE, to 1/0, 36 46 53 
teiz / 3-State Output Disable Time 65 | 130 190 
22 42 52 
tpHz S, to V/O, 19 39 49 
Propagation Delay Time 40 95 155 195 
ont 13 | 32 42 49 
CLR to So or Qz, 11 29 39 43 
55 105 175. 
16 37 47 
14 34 44 
Wee: 95 
Output Transition Time 19 


o 
ou 


OLN 
ono 


Of MIO S 
Onolonolonmo 


OANIMDANIOAN 
onol|ono 
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GD54/74HC299, GD54/74HCT299 


Timing Requirements for HCT: t,=t=6ns C_=50 pF 


rate arte ee eet 

afaler tate te 

Puise width | Rw =f as | 20 |] | 5 || 30 || re 

Te Se a 
oases 

a eee 1 Meek Get la tel i 

| th | Hoidtime | snsasitocix [ss] o | | [of] [ol] [as] 


AC Characteristics for HCT: t,=t;=6ns C,=50 pF 


Ta=25°C GD74HCT299 |GD54HCT299 
SYMBOL PARAMETER UNIT |. 
i an wy info fi ae 
Maximum Clock Pulse ; 
Frequency 
toy y/ Propagation Delay Time 
ia 2 ? 4.5 16 43 
tpHL CLK to Qo. or Qz 
to) y/ Propagation Delay Time 
— : 4.5 19 | 37 54 
tpHL CLK to V/On 
tezy/ 3-State Output Enable Time 
eats 4.5 57 . 
tpz_/ OE, to VO, 
tp7y/ 3-State Output Enable Time 
tpzL oH to On, 
tp_z/ 3-State Output Disable Time 
tpyz/ OE,, to VO, 
teiz/ 3-State Output Disable Time 
4.5 ai Sf 
tpyz/ Sp to On, 
Propagation Delay Time 
tPHL 
CLR to Qo, or Qz, 
P Propagation Delay Time oT re 43 
iis GIR to 1/0, 
trun/ 
Output Transition Time 
HHL 
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GD54/74HC299, GD54/74HCT299 


AC Waveforms 


“on he 


Fig. 2 Waveforms showing the clock(CLK) to 
output (I/O, Qo, Q7) propagation delays, the 
clock pulse width, the !/O,, SR, and SL to 


CLK INPUT CLK set-up and hold times, the output transi- 
tion times and the maximum clock frequency. 
Note to Fig. 2 


The shaded areas indicate when the input is 
ec Ja permitted to change for predictable output per- 


OUTPUTS . 
formance. 


CLK INPUT 


1/0,, SR SL,S, 
INPUTS 


CLK INPUT 


CLK INPUT 


OUTPUTS 


Fig. 3 Waveforms showing the master clear Fig. 4 Waveforms showing the set-up and 
(CLR) pulse width (LOW), the master to hold times from the mode control inputs (So, 
output (I/O, Qo, Q7) propagation delays and S,) to the clock (CLR). 

the CLR to clock (CLK) recovery time. 


nOE INPUT 


1/0, OUTPUT 
LOW- to- OFF 
OFF -to- LOW 


1/0,, OUTPUT 
HIGH - to- OFF 
OFF -to- HIGH 


outputs —pleq———— Outputs ——___p/<q— outputs 
enabled disabled enabled 


Note to AC waveforms 
Fig. 5 Waveforms showing the 3-state enable (1) HC: V,,=50%: V,=GND to Voq. 
and disable times for OE, inputs. HCT: V,,=1.3V: V,=GND to 3V. 
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GD54/74HC322, GD54/74HCT322 
8-BIT 3-STATE SHIFT REGISTER WITH SIGN EXTEND 


General Description 


These devices are identical in pinout to the _ Pin Configuration 
54/74LS322. This circuit features multiplexed 
parallel input/output data ports to achieve full 8-bit 
handling in a 20 pin package. Serial data may be 
entered into the shift register through either of the 
data inputs as selected by the data select input. A 
serial output is also provided to facilitate expansion. 
Synchronous parallel loading can also be ac- 
complished. This places the 3-state input/output 
ports in the data input mode, data are entered on 
the rising edge of the clock. The data extend func- 
tion repeats the sign in the Qa flip-flop during shif- 
ting, direct overring clear input clears the internal 
registers when low whether the outputs are enabl- 
ed or off. 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Features Suffix-D : Small Outline Package 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 15LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OuA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


OPERATION ee il 
OOS Gt tae 


ce Gro Aso 0 Ono 

== fFiiite ess. S 
Pawaansl few pep pep Panes eae 
a re ee ee re 


When the output enable is high, the eight input/output terminals are disabled to the high-impedance 
state; however, sequential operation or clearing of the register is not affected. If both the register 
| enable input and the S/P are low while the clear input is low, the register is cleared while the eight 
| input/output terminals are disabled to the high-impedance state. 


Qyo:--Quo=the level of Q, through Q,,, respectively, before the indicated steady-state conditions were established. 
Q,,---Q4,,=the level of Q, through Q,,, respectively, before the most recent f transition of the clock. 

D,,0, =the tevel of steady-state inputs D, and D, respectively 

a...h=the level steady-state inputs at inputs A through H respectively 
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GD54/74HC322, GD54/74HCT322 


Absolute Maximum Ratings 


SO 
Talo | BC input or output ode curent | for Ve=O So VoVatO BY 
re ae ee 
a 
naa 


Storage temperature range 


Power dissipation per package above +70°C: 
: por = derate linearly with 8mMW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


MN 
T=0.5 
ae 
aa 
ae | 


Recommended Operating Conditions 


CHARACTERISTIC 
Supply-Voltage Range Vo,: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t: GD54/74HC Types at 2V 
at 4.5V 

at 6V 
GD54/74HCT Types at 4.5V 


LIMITS 


Logic Diagram 


FOUR 

IDENTICAL 

CHANNELS 
NOT 


INPUTS/OUTPUTS NOT SHOWN 
(5)C/Q¢ (15) D/A 
(G)E/Og (14) F/O¢ 


Fig. 1 Logic diagram 
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GD54/74HC322, GD54/74HCT322 


DC Electrical Characteristics for HC 


HIGH level input 
Voltage 


V; 
V 


LOW level 
input voltage 


HIGH level 

output voltage lon= —6mA . 
lon= —-7.8mA 6. 

LOW level =v,.,| loL=20uA 


‘output voltage lo =6mA 
lop =7.8mA 


are Input leakage Current Vin=Vec or GND 


VOH 


IH 

1L 
OL 
2 
Cc 


Three-State Vin= Vin 
leakage current or Vip 


Quiescent Supply Vin=Vec or GND 


V 
lo 
Ic 


Current lout = QuA 


DC Electrical Characteristics for HCT 


‘ V 
SYMBOL] PARAMETER TEST CONDITION 
ww HIGH level input 4.5 


Voltage 


LOW level 
input voltage 


HIGH level 


output voltage 


VIP to 2.0 
ViL 

LOW level 
VoL 

output voltage 
loz 
loc 


Input leakage Current Vin=Vcc or GND 


Three-State Vin=Vin Vo=Vec 
leakage current or Vip or GND 


Quiescent Supply Vin=Vec or GND 
Current lout =O HA 
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GD54/74HC322, GD54/74HCT322 


Timing Requirements for HC: t,=t;=6ns C,=50 pF 


SYMBOL PARAMETER. Vv 
oa eee eo w anc five [wis [wn [a ~ 


, : = ~ 
CLK high 
125 150 
Pulse width CLK low 25 30 
ite 26 
Fd 2 225 
A. 45 
38 


DS to CLK 
Setup-time 
190 225 
Data to CLK 38 45 
32 38 


1 ee 190 225 
Recovery time CLR to CLK 38 45 
3 38 

fe) 


2 
5 115 
CLK to DS ee . 19 23 
th Hold time 
CLK to Data 5 


AC Characteristics for HC: t,=t;=6ns C_=50 pF 


oo | _Tas25°c__| apvanicaz2 |epsancaz2 
e== PERE re 
Frequency 20 20 13 

ee ae are, SL ee 

tou CLK to eile os 
=| see el US, el+ 

tout CLR to Qy) 48 
Propagation Delay Time Tr | | fo o| re eS 

tpHL CLK to Q, Thru Q, : ; oF a 42 in 


Of NM 
aus 


& eas 


ae 


NolOoOnojono 


teLy/ Propagation Delay Time 
too CLR to Q, Thru Q,, 
3-state Output Enable Time 
OE to Q, Thru Qy, 


3-state Output Disable Time 
OE to Q, Thru Q, 


try y/ 
Output Transition Time 
THE 


17 35 42 
14 32 39 
= 95 175 210; 
26 35 42 
23 32 39 
38 75 
15 
3 


ON 
fo) 
ey) 
on 
NINE) 
OON 
_k 
N“N 
oO 
nN 
aod, 
oO 


OhNMIO-f 
onolomo 
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GD54/74HC322, GD54/74HCT322 


Timing Requirements for HCT: t,=t;=6ns C,=50 pF 


SyaBoE ee aageeee Ta=25°C GD74HCT322| GD54HCT322| | 
. (V) 


/MiN. | Typ. | MAX. | MIN. | MAX. | MIN. | MAX. | 


el 
eC CECELE 
“Te 
Setup time 
4.5 


Pulse width 


Data to CLK 


Hold time | 


trec 


; 
CLK to Data jas] 


AC Characteristics for HCT: t,=t;=6ns C,=50 pF 


—- 


| Ta=25°C GD74HCT322|GD54HCT322 
SYMBOL PARAMETER Voc | Tan25ec UNIT 
| __rarmwerer | Nop | tanasre _leorancrazalansaners22 yr 
Maximum Clock Pulse 
4.5 | 15 33 10 MHz 
Frequency 


£& 


to, y/ Propagation Delay Time 
PLH pag 5 32 | 41 57 
tpHL CLK to Qy: 
to) y/ Propagation Delay Time 
tpHL LR to Quy: 
Propagation Delay Time 
pag y 5 26 | 36 44 
| CLK to Qa thru Qy 
tp) y/ Propagation Delay Time 
PLH pag y 36 44 52 
CLR to Qa thru Quy 
3-state Output Enable Time . 
__ Ss 21 30 39 47 
OE to Qa thru Qy | 
tpiz/ 3-state Output Disable Time 
—_— 45 21 30 39 47 
OE to Qa thru Qy 
trLH/ Se ae 
Output Transition Time 4.5 4 15 19 Ze 
THL 


- & 
oO 


ms 


-—-— = | -—- —_ = 
v0 U Iv vu «OU 
NN [zr rT rc 
= i... - Lt 
ih 
oO 


— 
as 
aL 
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GD54/74HC322, GD54/74HCT322 


AC Waveforms 


TMi 


Fig 2. Clock To Output Delays 
And Clock Pulse Width 


Fig 4. Master clear Pulse Width, Fig 5. 3-State Output Enable Time to HIGH Level . 
Master Clear To Output Delay And And Output Disable Time From HIGH Level 
Master Clear To Clock Recovery Time 


- Fig 6. 3-State Output Enable Time To LOW Level And Output Disable Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


Note to AC waveforms 
(1) HC : V,,=50%; V,=GND to Vg. 
HCT: V,,=1.3V; V,=GND to 3V. 
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GD54/74HC354, GD54/74HCT354 
DUAL 4-TO-1 LINE MULTIPLEXERS 
_WITH LATCHES &3-STATE OUTPUTS 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS354. They contain full on-chip binary 
decoding to select one of eight data sources, deter-. 
mined by the address inputs. The information at the 
data inputs is stored in the transparent 8-Bit data 
latch when active-low data latch enable is held low. 
the address information may be sotred in the 
transparent address latch, which is enabled by the 
active-low address latch enable. Both true and com- 
plementary 3-state outputs are available. The 
HC/HCT 354 are similar in function to the HC/HCT 
356 which have a clocked data latch that is not 
transparent. 


Features 
Suffix-Blank : Plastic Dual In Line Package 
e Low Power consumption characteristic of CMOS Suffix-J : Ceramic Dual In Line Package 
devices Suffix-D : Small Outline Package 


e Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


data latch is 


D, to D,=data at inputs D, to D, 
Do, to D_,,=data at inputs D, to D, before the most recent 


LOW-to-HIGH transition of E 
* This column shows the input address set-up with LE=LOW 


Larr 22rr, f2irrr 2a <x xX FJ 


epee eeeclecer eree] ae 


creoe reer reer 


StS reer Tea Tt rere es lx A 
[rrer erer[recr cree [xx |@ 
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GD54/74HC354, GD54/74HCT354 


Logic Diagram 
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Fig. 1 Logic diagram 
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GD54/74HC354, GD54/74HCT354 


Absolute Maximum Ratings 


Ve | BE Supp votage CdS SC~“~*~‘“~*~*~*YC OS 
The BC Ve oven cures PSC*~dSS 


Voc 

lik lox 

loc 

Veta 
Recommended Operating Conditions 


CHARACTERISTIC — 


Supply-Voltage Range Vo-: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


At distance 1/16+1/32 in. 
from case 
tor 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
. at 4.5V 

at 6V 
GD54/74HCT Types at 4.5V 
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GD54/74HC354, GD54/74HCT354 


DC Electrical snebecteretics 4 for HC 


PARAMETER TEST CONDITION 


HIGH level input | 


“ | Fm Pr Tif [ic 


SYMBOL 


Voltage 


LOW level 
input voltage 


HIGH level 


V 
output voltage or Vip lon=—6mA 3.98] 4.3 3.84 3.7 
lon= —7.8mA 5.48] 5.2 5.34 5.2 

V 


output voltage 


lop =6mA 0.17] 0.26 0.33 0.4 
lol =7.8mA 0.15 cE =“ — on pons aa 4 
tit | Input leakage Current Vin=Vec or GND 
Three-State Vig=V Vo=V 
| INCH On cc 0.01| 05 10.0] pA |- 
leakage current or Vip or GND | 
Quiescent Supply Vin=Vec or GND 
| A 
—_lout= OHA sie 


DC Electrical Characteristics for HCT 


Ta=25°C GD7 4HCT354 |GD54HCT35 4 
anaes | iwweren "| resrconcion Bmiecrseraae 


HIGH level input 
Voltage 

LOW level . 
_input.voltage 


--HIGH level 


output voltage 


LOW level 
output voltage 


Input leakage Current 
Three-State Vin=Vin 
leakage current or Vi 
Quiescent Supply Vin=Voec or GND 
Current lout = OHA 
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GD54/74HC354, GD54/74HCT354 


Timing Requirements for HC: t,=t;=6ns C_=50 pF 


SYMBOL PARAMETER Ta=25°C GD74HC354 | GD54HC354 | UNIT 


| MIN. | TYP. | MAX. | MIN. | MAX. | MIN. | MAX. | 
2.0 | 75 95 115 
data before DS tf 4.5 as) 19 23 
6.0 | 13 16 20 
AC Characteristics for HC: t,=t;=6ns C_=50 pF 


2.0 S 
data after DS f 4.5 5 
, 6.0 5 
SYMBOL PARAMETER Ta=25°C GD74HC354 | GD54HC354 
tpiy/ Propagation Delay Time ae 
tpHL Dn to Y 6.0 
toy 4/ ~ Propagation Delay Time 2.0 80 
i = 4.5 26 
tpHL Dn to Y 6.0 22 
tor y/ Propagation Delay Time 2.0 80 
ied _ 4.5 26 
tpHL E to Y 6.0 22 
toy y/ Propagation Delay Time 2.0 80 
ok i 4.5 26 
tepHL E 10:-¥ 6.0 22 
teiH/ Propagation Delay Time ; : 
tpHL Sn to Y i 6.0 
to; y/ Propagation Delay Time 2.0 85 
oo = 4.5 28 
tpHL Sn to Y 6.0 24 
to, 4/ Propagation Delay Time 2.0 90 
eh —— 7 4.5 30 
tpHE LE ia ¥ 6.0 25 
teLH/ Propagation Delay Time 2.0 90 
a 4.5 28 
tpHL LE to Y 6.0 24 
tpz,/ 3-State Output Enable Time 2.0 (2 
: 4.5 22 
tpz7H OE , ; OE> to Y 6.0 18 
tpz,/ 3-State Output Enable Time 2.0 70 
or me ae 4.5 23 
tezH E,, OEp to Y 6.0 19 
tpyz/ 3-State Output Disable Time 2.0 40 
— 4.5 14 
tpiz OE,, OE, to Y 6.0 12 
tpyz/ 3-State Output Disable Time 2.0 
tpLz OE, ‘ OE> to Y 
tpz,/ 3-State Output Enale Time 
tpzH OE3 to Y 
tpz_/ 3-State Output Enable Time : 
tpzH OE3 to Y 
tpyz/ 3-State Output Disable Time 
tpiz OE3 to Y 


tpyz/ 3-State Output Disable Time 


tp_z OE ne to Y 
try 4/ 

Output Transition Time 
{THE 


OLN OA 
oOng;ono;on 

=—PN 

Ono 


ON ODANM) OHM) OA 
Ongongolouage 
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GD54/74HC354, GD54/74HCT354 


‘Timing Requirements for HCT: t,=t;=6ns C_=50 pF 


rents aR ETES Vee Ta=25°C__|GD74HCT354|GD54HCT354] |. 
| TYP. | MAX. | MIN. | MAX. | MIN. | MAX. | 


AC Characteristics for HCT: t,=t;=6ns C_=50 pF 
sat | Ty=25°C GD74HCT354|GD54HCT354 
SYMBOL PARAMETER Voc |__Ta=25°C__ UNIT 
a 8 
|. tppy/.. | Propagation Delay Time - 
a . | DntoY 
H/ | Propagation Delay Time 
tee | DntoY _ 
tpLy/ | Propagation Delay Time as 
tpHL E to Y 
teLH/ Propagation Delay Time 
tp, | EtoY 
tei! - Propagation Delay Time 
tpHL ) Sn to Y 
tee y/ . Propagation Delay Time 
| tpHL Sn to Y . 
' tptn/ | Propagation Delay Time 
tpHL LE toY . 


toi y/ Propagation Delay Time 
DHL LE toY | 
tpz,/ 3-State. Output Enable Time 
tpzH OE. ‘ OE> to Y . 
_ tpze/ 3-State Output Enable Time 


tpzH OE ,, OE. to Y 


tpyz/ 3-State Output Disable Time ne 


a oi 
K 


-tpyz/ | 3-State Output Disable Time 
tpiz OE, ; OE, to Y 


tpz,/ 3-State Output Enale Time ge 
OE, to Y 


tpz:/ 3-State Output Enable Time 


tpzH OE3 to Y 
tpyz/ 3-State Output Disable Time 


-- 
U0 
N 
L 


tpiz OE, to Y 45 
tpLz OE 3 to Y 
tTHL 
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GD54/74HC354, GD54/74HCT354 


AC Waveforms 


Note to AC waveforms 


(1) HO + V,,=50%; V=GND to V,<. 
HCT : V\=1.3V; V,=GND to 3V. 
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GD54/74HC365, GD54/74HCT365 
HEX 3-STATE NONIVERTING BUFFERS 


General Description 


These devices are identical in pinout to the 
54/74LS365. They have high drive current which 
enable high speed operation even when driving large 
bus capacitances. The HC/HCT 365 and HC/HCT 
367 have noninverting outputs, while the HC/HCT 
366 and HC/HCT 368 have inverting outputs. 
The HC/HCT 365 and HC/HCT 366 have two 
3-state control inputs which are NORed together to 
control all 6 Gates. The HC/HCT 367 and HC/HCT 
368 have two output enables, where one enable 
controls 4 gates and the other controls the remain- 
ing 2 gates. These devices are characterized for 
operation over wide temperature ranges to meet in- 
dustry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
_ for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Symbol 


Fig. 1 Logic Symbol 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Function Table 


= HIGH voltage level 
= LOW voltage level 
: = don't care 
Z = high impedance OFF-state 
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GD54/74HC365, GD54/74HCT365 


Absolute Maximum Ratings 


| 
[veg | 06 Sippy votage 
ty | 0C output source or snk curent | tor ~O.8VCVgCVegO.5V 
Poe | OC Vapor nD ourent | 
es 


Tata Storage temperature range | 
bce above +70°C: 
pu Neralseipalg per ibeeyaue derate linearly with 8mW/K 
At distance 1/16+1/32 in. 


from case 
Lead temperature for 60 sec(CERAMIC) 


10 sec(PLASTIC) 


Recommended Operating Conditions 


LIMITS 
CHARACTERISTIC 


MAX. 


Supply-Voltage Range Vcc: GD54/74HC Types 
, GD54/74HCT Types 


DC Input or Output Voltage V,. Vo 


2 
4.5 
Operating Temperature T,: GD74 Types 
GD54 Types 
Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 

at 4.5V 


at 6V 
GD54/74HCT Types at 4.5V 


Logic Diagram 


ONE BUFFER/LINE DRIVER 


SIX IDENTICAL” CIRCUITS 


Fig. 2 Logic diagram 


a NN 
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GD54/74HC365, GD54/74HCT365 


DC Electrical Characteristics for HC | 
; Vee GD74HC365 | GD54HC365 
SYMBOL| PARAMETER TEST CONDITION A UNIT 
woot] raraweren | test conomon | “eS [TASS Teer Ta [ea 
HIGH level input 1.5 1.5 1.5 
3.15 3.15 V 
| 4.2 4.2 
0.3 0.3 0.3 
0.9 0.9} V 
1.2 1.2 
1.9 1.9 


Voltage 


LOW level 
input voltage 


2.0 1.9 
4.5 4.4 
6.0 5.9 


HIGH level 


output voltage 


LOW level 


output voltage 


| ilk Input leakage Current Vin=Voec or GND | 6.0 
Three-State VIN al Vin Vo = Voc 
leakage current or Vip or GND 
Quiescent Supply Vin=Vcc or GND 
ce Current lout= OHA 


Ta=25°C 
HIGH level input 


Voltage 


LOW level — 
input voltage 


HIGH level 
output voltage 


LOW level 


output voltage 


Input leakage Current Vin=Vcc or GND 
Three-State VIN = Vin Vo = Voc 
leakage current or V, or GND 

Quiescent Supply Vin=Voc or GND 
ia Current lout = OHA 
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GD54/74HC365, GD54/74HCT365 


AC Characteristics for HC, t,=t;=6ns C, =50 pF 


Wo [rane [ve [wax [mans [max [an [ma 
2.0 


X. 

teLH / Propagation Delay Time vi 

4.5 19 

tepHL nA to nY 6.0 16 
| 2.0 
tpzH / 3-state Output Enable Time xe 
tpz, nOE to nY 6.0 
| 2.0 
tpyz / 3-state Output Disable Time ae 
tpLz nOE to nY 6.0 


t / 

ae Output Transition Time 

tTHL 
Ss GD7 4HCT 365|GD54HCT 365 

SYMBOL PARAMETER. c : a7 4HCT 365 UNIT 

sree /MIN. | TyP. [MAX. | MIN. | MAX. | miN. | MAX. | 


tPLH / Propagation Delay Time 
PHL nA to nY 

tezy / 3-state Output Enable Time 
tpz- nOE to nY 

tpyz / 3-state Output Disable Time 
tp NOE to nY 


{LH / 
THLE 


PARAMETER UNIT 


Output Transition Time’ 


AC Waveforms 


nA INPUT 


OUTPUT 
LOW - to- OFF 
OFF -to- LOW 


nY OUTPUT 
OUTPUT 


HIGH - 10-OFF 
OFF -to- HIGH | 


outputs = Outputs eet outputs 
enabled disabled enabled 


Fig. 3 Waveforms showing the input (nA) to 
output (nY) propagation delays and the output 
transition times. 


Fig. 4 Waveforms showing the 3-state enable 
and disable times. 
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GD54/74HC366, GD54/74HCT366 
HEX 3-STATE INVERTING BUFFERS 


General Description 


These devices are identical in pinout- to the 
54/74LS366. They have high drive current outputs 
which enable high speed operation even when driv- 
ing large bus capacitances. The HC/HCT 365 and 
HC/HCT 367 have noninverting outputs, while The 
HC/HCT 366 and HC/HCT 368 have inverting out- 


puts. The HC/HCT 365 and HC/HCT 366 have two | 


3-state control inputs which are NORed together to 
control all 6 Gates. The HC/HCT 367 and HC/HCT 
‘368 have two output enables, where one enable 
controls 4 Gates and the other controls the remain- 
ing 2 Gates. These devices are Characterized for 
operation over wide temperature ranges to meet in- 
dustry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: BOA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


| INPUTS OUTPUT 


nA 


Et 


H = HIGH voltage level 

L = LOW voltage level 

X = don't care 

Z = high impedance OFF-state 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 
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GD54/74HC366, GD54/74HCT366 


Absolute Maximum Ratings ) 


SYMBOL | PARAMETER 


DC input or output diode current 


DC output source or sink current 


At distance 1/164 1/32 in. 
from case 
- for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


CHARACTERISTIC 


Supply-Voltage Range V,~: GD54/74HC Types 
GD54/74HCT Types 


.DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


ONE BUFFER/LINE DRIVER 


SIX IDENTICAL CIRCUITS 


Fig. 1 Logic diagram 


SS ES SEES 
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GD54/74HC366, GD54/74HCT366 


DC Electrical Characteristics for HC 


Vv 
SYMBOL PARAMETER TEST CONDITION ee 
) oan 


HIGH level input 
Voltage 


rt vot | 


input voltage 


pa — 
& © 


HIGH level 


output voltage 


LOW level 


output voltage loL=6mA 
loL=7.8mA 


Input leakage Current Vin=Vec or GND 


Three-State Vin=Vin| Vo=Vec 
leakage current or Vip orGND_ 


Quiescent Supply Vin=Voc or GND 
Current lout= OvA 


loc 


| min. | Typ. | max. | MIN. | MAX. | MIN. | MAX. | 


SYMBOL PARAMETER TEST CONDITION 
votage oe 


Voltage 
Vin=Vi 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 


Input leakage Current Vin=Vcoc or GND 


Three-State VIN = Vin Vo = Voc 

leakage current or Vit. or GND 
Quiescent Supply Vin=Vcoc or GND eve 
oe Current lout =O HA 
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GD54/74HC366, GD54/74HCT366 


AC Characteristics for HC, t,=t;=6ns C_=50 pF 


Tqs25°C GD74HC366 
SYMBOL PARAMETER Vcc 
teLH / 
tPHL 
tezH / 
tez 


Propagation Delay Time 
nA to nY 


3-state Output Enable Time 
% OEn to ny 


3-state Output Disable Time 
OE, to ny 


Output Transition Time 


Ta=25°C 


Voc 
5 [aw | 0 [ [ wn 


Propagation Delay Time 
jai y 12 30 
nA to nY 


3-state Output Enable Time 
OEn to nY 


3-state Output Disable Time 


OE, to nY 


Output Transition Time 


nA INPUT 


OUTPUT 
LOW - to- OFF 


n¥ OUTPUT OFF <to-LOW 


OUTPUT 
HIGH- to- OFF 
OFF -to- HIGH 


Outputs —plg———._ outputs —__.|.<— outputs 
enabled disabled enabled 


Fig. 2 Waveforms showing the input. (nA) to 
output (nY) propagation delays and the output 
transition times. 


Fig.3 Waveforms showing the 3-state enable 
and disable times. 


4-434 


GD54/74HC367, GD54/74HCT367 


HEX 3-STATE NONINVERTING BUFFERS 
a 


General Description 


These devices are identical in pinout to the 
54/74LS367. They have high drive current outputs 
which enable high speed operation even when driv- 
ing large bus capacitances. The HC/HCT 365 and 
HC/HCT 367 have noninverting outputs, while the 
HC/HCT 366 and HC/HCT 368 have inverting out- 
puts. The HC/HCT 365 and HC/HCT 366 have two 
3-state control inputs which are NORed together to 
‘control all 6 gates. The HC/HCT 367 and HC/HCT 
368 have two output enables, where one enable 
controls 4 gates and the other controls the remain- 
ing 2 gates. These devices are characterized for 
operation over wide temperature ranges to meet in- 
dustry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
‘devices 

e Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Symbol 


Fig. 1 Logic symbol 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package | 
Suffix-J : Ceramic Dual In Line Package 


Suffix-D : Small Outline Package 


Function Table 


INPUTS OUTPUTS 
Poe [a | ow 
Lt L 
H H 
X Z 


L 
L 
H 


H = HIGH voltage level 

L = LOW voltage level 

X = don't care 

Z = high impedance OFF-state 
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GD54174HC367, GD54/74HCT367 


Absolute Maximum Ratings 


SYMBOL | = ——- PARAMETER) CONDITIONS | MIN. | 
Lgl. 8 DC input or output diode current for V;<—0.5 or V,>Vec + 0.5V Lo. 


DC output source or sink current for —0.5V<V_<Voc + 0.5V 


Storage temperature range | 
| above '+70°C: 
derate linearly with 8mMW/K 


Power dissipation per package 
At distance 1/16+1/32 in. 


from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) | 


LIMITS 
CHARACTERISTIC UNITS 
Supply-Voltage Range Voc: GD54/74HC Types 
GD54/74HCT Types 


- DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types +85 , 
GD54 Types +125 : 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


ONE BUFFER/LINE DRIVER 


SIX IDENTICAL CIRCUITS 


Fig. 2 Logic diagram. 
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GD54/74HC367, GD54/74HCT367 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER TEST CONDITION he 


pe HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 


_ output voltage » 


lon= —6mA 
loH= —7.8mA 


lop =6mA 0.17] 0.26 0.33 
lol =7.8mA aan 15 ae 7s 0.33 
Input leakage Current Vin=Voc or GND 1.0 ao ee 
Three-State Vin=Vin = 
leakage current or Vip 
Quiescent Supply Vin=Vecc or GND 
Current 


lout= OHA 
DC Electrical Characteristics for HCT 


SYMBOL PARAMETER TEST CONDITION ~ i U eka ahead ed esc Sera Raia PR 
) | MIN. | TyP. | MAX. | MIN. | MAX. | MIN. | MAX. 
HIGH level input 
2.0 V 
Voltage SEEPP EP EEE 


LOW level 
Vit ; 

input voltage 

HIGH level |V=Vyi|'04=~ 2044 Soe isabel tata 
VOH 


LOW level 


output voltage 


output voltage or Vip oa | 3.98] 4. ae | aE: '3.84[ | 


| Three-State VIN = Vin Vo _ Voc 

we leakage current or Vi or GND 

Quiescent Supply VN vee or GND 160. 
cc Current lout =O uA 
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GD54/74HC367, GD54/74HCT367 


AC Characteristics for HC: t,=t;=6ns C, =50 pF 


: , | Th= 25°C GD74HC367 | GD54HC367 
SYMBOL PARAMETER Voc UNIT 


[awn [rv [nx an [wax [on [WA 
; 30 90 


. 120 140 
10 19 (24 29 
9 16 20 


Propagation Delay Time 
nA to nY 


25 

3-state Output Enable Time 38 | 135 175 205 
OE 24 32 40 
n to nY 39 any aa 
3-state Output Disable Time 135 175 205 
24 32 40 

nOE to nY 55 ap 5 
60 15 90 

Output Transition Time © 12 15 18 
10 3 15 


Tr GD7 4HCT367|GD54HCT367 UNIT 
Pm [ ve [wa | 


ns [an [an 


SYMBOL | PARAMETER 
(V) 


teLH Propagation Delay Time 
tPHL nA to nY 

tpzH 3-state Output Enable Time 
tpz- nOE to ny 

tpLz 


3-state Output Disable Time 
nOE to nY ~~ 


Output Transition Time . 


AC Waveforms 


nA INPUT 


" OUTPUT 


LOW- to- OFF 


n¥Y OUTPUT OFF -to- LOW 


trot! 
OUTPUT 

HIGH- to- OFF 

OFF -to- HIGH 


Fig. 3 Waveforms showing the input (nA) to 
output (nY) propagation delays and the output 
transition times. 


Outputs —plqg——— outputs -__.»|.<— outputs 
enabled disabled enabled 


| : , Fig. 4 Waveforms showing the 3-state enable 

Note to AC waveforms and disable times. 

(1) HC: V,,=50%: V,=GND to Veg. 
HCT: V,,=1.3V; V,=GND to 3V. 
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GD54/74HC368, GD54/74HCT368 
HEX 3-STATE INVERTING BUFFERS 


General Description 
These devices are identical in pinout to the Pin Configuration 
54/74LS 368. They have high drive current outputs 
which enable high speed operation even when driv- 
ing large buscapacitances. The HC/HCT 365 and 
HC/HCT 367 have noninverting outputs, while the | 
HC/HCT 366 and HC/HCT 368 have inverting out- 
puts. The HC/HCT 365 and HC/HCT 366 have two 
3-state control inputs which are NORed together to 
control all 6 gates. The HC/HCT 367 and HC/HCT 
368 have two output enables, where one enable 
controls 4 gates and the other controls the remain- 
ing 2-gates. These devices are characterized for 
operation over wide temperature ranges to meet in- 
dustry and military specifications. ‘ 


Suffix-Blank : Plastic Dual In Line Package 


Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 
Features 
e Low Power consumption characteristic of CMOS 
devices 


e Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


H = HIGH voltage level — 

L = LOW voltage level 

X = don't care 

Z = high impedance OFF-state 
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GD54/74HC368, GD54/74HCT368 


Absolute Maximum Ratings 


| DC Supply voltage | 
| DC Voc or GND current | 
| Storage temperature range | 


Cae above +70°C: 
rower dissipation Per package derate linearly with 8mW/K 


At distance 1/16+ 1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


LIMITS 
CHARACTERISTIC 
Supply-Voltage Range Voc: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
, at 4.5V 

at 6V 
GD54/74HCT Types at 4.5V 


Logic Symbol 


ONE BUFFER/LINE DRIVER 


SIX IDENTICAL CIRCUITS 


Fig. 1 Logic diagram 


‘SE ce IER ESR FS ES LT SUE EDUC REST i SIC RA AEE ; . 
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GD54/74HC368, GD54/74HCT368 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


TEST CONDITION 


Or Vit | igy=—6mA 


(Vv) an fv [wn | we Tt Tu | 


Voltage 


LOW level 


input voltage 


HIGH level 


output voltage 


LOW level 


output voltage 


F  (lpal | Input leakage Current Vin=Vcc or GND feo { | | 
Three-State Vin=Vin| Vo=Vcec 0.01 m 
leakage current or V, or GND g 
Quiescent Supply Yin Voc or GND 
Current lout = O“wA 


DC Electrical Characteristics for HCT 


SYMBOL PARAMETER TEST | rest coNomON LF eet toa Sond tinal SPSHCT202 ar ow 
| w win. | typ. [ wax. [ min. [wax. [ min. [ Max. 


HIGH level input 

Voltage ; 

LOW level : 
input voltage 


— eee fey Tel Tet Ty, 
output voltage 
LOW tev ier te taetette* 


Vin= Vix 
| Viw=Vec or GND | 


Three-State Vin= = Ving Vo= = Voc 
leakage current or Vip or GND 
Quiescent Supply aac or GND 
Current lout =O uvA 
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GD54/74HC368, GD54/74HCT368 


AC Characteristics for HC: t-=t;=6ns C, =50 pF 


SYMBOL PARAMETER 


Propagation Delay Time 


nA to nY 


3-state Output Enable Time 
nOE to nY 


3-state Output Disable Time 
nOE to nY 


Output Transition Time 


Ta=25°C _|GD74HCT368|GDS4HCT368 
SYMBOL PARAMETER Voc GDS4HCT368 UNIT 


Propagation Delay Time 
nA to nY 


3-state Output Enable Time © « 
nOE to nY 


3-state Output Disable Time 
nOE to nY 


Output Transition Time 


AC Wareforms 


nA INPUT 


OUTPUT 


LOW -to-OFF 


Wy OUrFeT OFF -to- LOW 


OUTPUT 
HIGH - to-OFF 
OFF -to- HIGH 


Outputs —plg———._ Outputs ——__-_»lg— outputs 
. enabled disabled enabled 


Fig. 2 Waveforms showing the input (nA) to 
output (nY) propagation delays and the output 
transition times. 


Fig. 3 Waveforms showing the 3-state enable 
and disable times. 
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ee 


GD54/74HC373, GD54/74HCT373 


OCTAL 3-STATE NONINVERTING 
D-TYPE TRANSPARENT LATCHES 


General Description 


These devices are identical in pinout to the 
54/74LS374. They contain eight D-type master/ 
slave flip-flops with a common clock and clear. Data 
meetingthe setup and hold time requirements are 
transferred to the 3-state outputs on the rising edge 
of the clock pulse. The output enable input does not 
affect the states of the flip-flops, but when output 
enable is high, the outputs are forced to the device 
is not selected. The HC/HCT 373 are identical in 
function to the HC/HCT 573 which have the input 
pins on the opposite side of the package from the 
output pins. They are similar in function to the 
HC/HCT 533 which have inverting outputs. These 
devices are characterized for operation over wide 
temperature rages to meet industry and military 
specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices . 

e Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 

for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Pin Configuration 


Suffix-Blank : Plastic Dual in Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Function Table 


OPERATING MODES 


enable and read 


rater INTERNAL | OUTPUTS 
LATCHES 1:10’) Q, to FQ, to Q, | 
register 


: : ; ; 
(transparent mode) 
latch and read 
register 
latch register and L 
disable outputs : H 
H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the 
HIGH-to-LOW LE transition 
L = LOW voltage level 
| = LOW voltage level one set-up time prior to the 


HIGH-to-LOW LE transition — 
Z = high impedance OFF-state 
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GD54/74HC373, GD54/74HCT373 


Absolute Maximum datas 


ee 
ee 
Toca eran ouent PCS 
["Siorage temperate ange 


— 
above +70°C: 
Power dissipation per package derate linearly with 8mW/K 


At distance 1/16+ 1/32 in. 
_ from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


CHARACTERISTIC 
Supply-Voltage Range V,.~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t, t;, GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


Do D, D, D5 Dy Ds De D7 


<7 <7 ‘7 7 y, Vv, 


DB. 6a DB. 6a 
“aa i pk i ak al ap ta LATCH LATCH 
7 8 
LE LE LE LE LE LE LE LE LE LE LE LE té Le LE LE 
: tt 


VV ote | =e VY LV art Fy, VV 


Qo . | Q, Qs Q3 Q, Qs Qs Q, 


Fig. 1 Logic diagram. 
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GD54/74HC373, GD54/74HCT373 


DC Electrical Characteristics for HC 


Voc T.225°C GD74HC373. GD54HC373 
SYMBOL PARAMETER TEST CONDITION A UNIT 
2.0 


HIGH level input 1.5 1.5 1.5 
3.15 V 
4.2 


V 
a Voltage 
r LOW level ste es V 
IL : : ‘ 
input voltage | 1.2 t.2 
; 1.9 
HIGH level pe 
VOH : ? 


output voltage 


6.0 | 59 | 6.0 5.9 9g 
lon=—6mA 3.98] 4.3 3.84 a7 
lon=—7.8mA 5.48| 5.2 5.34 5.2 
2.0 
lop =20yA 45 
6.0 V 
lop =6mA 0.17] 0.26 0.33 0.4 
lol =7.8mA 0.15| 0.26 0.33 0.4 
Input leakage Current | Vyy=Voc or GND Ff fot ff to ff 0 | a 
Ys ia | = | [sof [100] wa 


LOW level 


output voltage 


Three-State Vin=Vin| Vo=Vcc ~ 
via leakage current or Vip or GND 
Quiescent Supply Vin=Vcc or GND 
CC} Current lout = OHA 


DC Electrical Characteristics for HCT 


Pave. [wax | wiki [MAX.| MN. [ MAX. 


= 
pf fe| fe fel 


3.98] 4.3 
| | 0.17] 0.26) 
ee ee ire 


PARAMETER TEST CONDITION 


ae 


HIGH level input 
Voltage 


LOW level 
input voltage 


HIGH level 
output voltage 


Vin=Vin 
or Vit 
Vin=ViH lo. = 204A 


Input leakage Current Vin=Vcc or GND 


Three-State VIN = Vin Vo =Vcc 

leakage current or Vip or GND - 
Quiescent Supply | | Vin=Vcc or GND 
sa Current lout =O uA 


LOW level 
output voltage 


on 


0.01 
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GD54/74HC373, GD54/74HCT373 


Timing Requirement for HC: t,=t;=6ns C,=50 pF 


SYMBOL PARAMETER 


[mn | [mn [wn [Ma 
20 ; 


140 180 210 
4.5 28 36 40 
6.0 26 33 38 
2.0 190 
4.5 42 
6.0 38 
2.0 190 220 
4.5 38 45 
6.0 33 38 


PARAMETER 


SYMBOL 
tPLH/ 
tPHL 

| tet! 

tPHL 
tezH/ 

tezL 

teyz/ 

tpHz 

LH! 

tHe 


Propagation Delay Time 
Dn toQn 


Propagation Delay Time 
LE to Qn 


3-state Output Enable Time 
OE to Q,, 


3-state Output Disable Time 
OE to Q,, 


2.0 150 190 
4.5 30 38 
6.0 26 33 
2.0 75 
4.5 15 
6.0 13 


Output Transition Time 
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GD54/74HC373, GD54/74HCT373 


Timing Requirements for HCT: t,=t;=6ns C,=50 pF 


| Ta=25°C GD74HCT373IGD54HCT373 
SYMBOL PARAMETER Voc UNIT 
somo] ramen | Ww) [wn [TP [wax | an [wax | wn. [Mar 
AC Characteristics for HCT: t,=t;=6ns C,=50 pF 
evieeL SAR AMSrER is Ta=25°C GD74HCT373|GD54HCT373 unt 
[we [ve [max [man [vax [wn [aK 


Data before LE 4} 


teLH/ Propagation Delay Time 
D, to Q, 


Propagation. Delay Time 
LE to Q, 


3-state Output Enable time 
OE to Q,, 


3-state Output Disable Time 
OE to Q,, 


Output Transition Time 
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GD54/74HC373, GD54/74HCT373 


_ AC Waveforms 


LE INPUT 


~Q, OUTPUT 


Fig. 3 Waveforms showing the latch enable 
input (LE) pulse width, the latch enable input 
to output (Q,,) propagation delays and the out- 
put transition times. : | | 


Fig..2 Waveforms showing the data input (D,) 
to output (Q,,) propagation delays and the out- 


put transition times. 


OE INPUT 
D,, INPUT 


Q,, OUTPUT 
LOW- to- OFF 
OFF -to- LOW 


LE INPUT Vit) 


- Q, OUTPUT 
HIGH - to- OFF 
OFF -to- HIGH 


Fig. 5 Waveforms showing the data set-up 
and hold times for D, input to LE input. 


outputs —pl~——_._ outputs 
-enabled disabled 


Note to Fig. 5 
The shaded areas indicate when the input is permitted to 
change for. predicable output performance. 


Fig. 4 Waveforms showing the 3-state enable 
and disable time. 


Note to AC waveforms 
(1) HC : VM=50%; V,=GND to Voc: 
HCT: Vu=1 Ov: V,;=GND to 3V. 
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GD54/74HC374, GD54/74HCT374 
OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOPS 


General Description 


These devices are identical in pinout to the 
54/74LS374. They contain eight D-type 
master/slave flip-flops with a common clock and 
clear. Data meeting the setup and hold time re- 
quirements are transferred to the 3-state outputs on 
the rising edge of the clock pulse. The output enable 
input does not affect the states of the flip-flops, but 
when output enable is high, the outputs are forced 
to the highimpedance state.:Data may thus be stored 
even when the device is not selected: The HC/HCT 
374 are identical in function to the HC/HCT 574 
which have the input pins on the opposits side of 
the package from the output pins. They are similar 
in function to the HC/HCT 534 which have invert- 
ing outputs. These devices arae characterized for 
operation over wide temperature ranges to meet 
industry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 2 


devices 

e Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual in Line Package 
Suffix-D : Small Outline Package 


Function Table 


INPUTS OUTPUTS 
OPERATING MODES — INTERNAL sa 


load register and 
disable outputs 


HIGH voltage level 

HIGH voltage level one set-up time prior to the LOW-to-HIGH CLK 
transition 

LOW voltage level 

LOW voltage leve! one set-up time prior to the LOW-to-HIGH CLK 
transition 

high impedance OFF-state 

LOW-to-HIGH clock transition 


a 


n~ 


N 
| 
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GD54/74HC374, GD54/74HCT374 


Absolute Maximum Ratings 


[Ven | 86 Sunpiy votiage Sd SC*d 
[1g] 06 output source or sink current | for -O.5V<VpCVen40.5V 


DC Voc of GND current Le 


p dedinat k above +70°C: 
ee ep une eee eee one derate linearly with 8mW/K 


At distance 1/1624 1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


CHARACTERISTIC 
Supply-Voltage Range Vo~: GD54/74HC Types 
GD54/74HCT Types 


OC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
. at 4.5V 

at 6V 
GD54/74HCT Types at 4.5V 


Logic Diagram 


Fig. 1 Logic diagram 
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GD54/74HC374, GD54/74HCT374 


DC Electrical Characteristics for HC 


GD54HC374 
AX. 


HIGH level input 
Voltage 


LOW level 
input voltage 


HIGH level Vin = Vin 6 0 _ a Vy 
uipul vonage or Vin | ioy=—6mA 3.98| 4.3 3.84 3.7 
lon=—7.8mA 5.48| 5.2 5.34 5.2 
2.0 0.1 
LOW level = - 
output voltage He 


Input leakage Current | _Viw=Voc or GND | 6.0 | | 


Three-State Vin=Vin} Vo=Vec 
leakage current or Vip or GND 


Quiescent Supply Vin=Vcc or GND 


| 
od Current lout= OHA 


HIGH level input 
Voltage 


— a 


input voltage 


HIGH level Vin= Vin ow=—20uA | 


output voltage or Vi on=—6mA 
Vy LOW level Vin=Vin | lo =20uA 
a output voltage or Vit lol =6MA 
input leakage Current Vin=Vcoc or GND 
Three-State Vin=Vin| Vo=Vecc 
leakage current or V; or GND 


Quiescent Supply Vin=Voc or GND 
Current lout =O vA 


{8 [| sis] siteslse sls 
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GD54/74HC374, GD54/74HCT374 


Timing Requirements for HC: t,=t;=6ns C_=50 pF 


[min. | Typ. | Max. | MIN. | MAX. | MIN. | MAX. 


20 
65 
75 


Maxirnum Clock Pulse frequency 


teLy/ Propagation Delay Time 1 - 1 . 2 j : 
tpHL CLK to Q, a an ae 
140 180 210 


3-State Output Enable Time 
OE to Q,, 


tpzH! 
tpzi 


3-State Output Disable Time 
OE to Q,, 


| Output Transition Time 


140 180 210 
28 36 40 
26 33 38 
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GD54/74HC374, GD54/74HCT374 


Timing Requirements or HCT: t= = =6ns C,=50 pF 


ve 
SYMBOL PARAMETER 
roe m hairs cacricararea “ 


Setup time _ 


Hold time 


Voc UNIT 
Cw re. [ic] Tn [wn 


SYMBOL PARAMETER 


Maximum Clock 
Pulse Frequency 


Propagation Delay Time 
CLK to Qn 


3-state Output Enable Time. 
OE to Q, 


3-state Output disable time 
OE to Q, 


Output Transition Time 
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GD54/74HC374, GD54/74HCT374 


AC Waveforms | 


Q,, OUTPUT 
HIGH - to- OFF 
OFF -to-HIGH 


Fig. 2 Waveforms showing the clock (CLK) 
to output (Q,) propagation delays, the clock 
pulse width, output transition times and the 
maximum clock pulse frequency. | 


_ Fig. 3 Waveforms showing the 3-state enable 
and disable times. 


Fig. 4 Waveforms showing the data set-up an 
hold times for D,, input. 


Note to Fig. 4 

The shaded areas indicate when the input is 
permitted to change for predictable output per- 
formance. 


Note to AC waveforms 
(1) HC : V,,=50%; V,=GND to V,,. 
HCT: V,=1.3V; V.=GND to 3V. 
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GD54/74HC377, GD54/74HCT377 
OCTAL D-TYPE FLIP-FLOPS WITH COMMON CLOCK & ENABLE 


General Description 


These devices are identical in pinout to the Pin Configuration 

54/74LS377. They contain eight master/slave D- 
type flip-flops with a common clock and enable. In- 
formation at the data inputs meeting the setup and 
hold time requirements is transferred to the outputs 
on the rising edge of the clock pulse if the enable 
input is low. When the clock input is at either the 
high or low level, the data input signal has no effect 
at the output. The circuits are designed to prevent 
false clocking by transitions at the enable input. The 
HC/HCT 377 are similar to the HC/HCT 273, but 
feature a common enable instead of a common clear. 
These devices are characterized for operation over 
wide temperature ranges to meet industry and 


military specifications. Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 
Features 
e Low Power consumption characteristic of CMOS 
devices 


¢ Output drive capability: 10 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


0, | H= HIGH votage level 
HIGH voltage level one set-up time prior to the LOW-to-HIGH 
PH | cik transition 
LOW voltage level 
LOW voltage level one set-up time prior to the LOW-to-HIGH 
CLK transition 


no change 
no change | y — don't care 


LOW-to-HIGH transition 


4-455 


GD54/74HC377, GD54/74HCT377 


Absolute Maximum Ratings 


Veg | BO Suppy tage PS 
[Tato [0 input or output aioe current | for V<W0.5 or VPVegtOSV 
[aly [BC output source or sink current | for ~0.5VeVGCVec+ 0.5 
Tipe BC Vag or ND curent 
[Tre Storage temperature range 


Power dissipation per package above +70°C: 
ee derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Supply-Voltage Range V.-: GD54/74HC Types 
GD54/74HCT Types 


_ DC Input or Output Voltage V,. Vo 


Operating Temperature T,: GD74 Types: 
GD54 Types 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


CLK 


Fig. 1 Logic diagram 
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GD54/74HC377, GD54/74HCT377 


DC Electrical Characteristics for HC 


GD54HC377 | GD74HC 377 UNIT 


HIGH level input 
Voltage 


LOW level 


input voltage 


2.0 1.9 
HIGH level lon=—20nA | 4.5 | 4.4 
: 5.9 
output voltage lon= —4mA 3.98 
lon= —5.2mA 48 


LOW level Vin=Vin | lo. =20uA 


5.48 
0.1 0.1 | 
0.1 0.1 
0.1 0.1 
0.17| 0.26 0.33 0.4 
0.15] 0.26 0.33 0.4 
Pf fort fo [0 | a 


me) 


output voltage or Vip lop =4mA 


loL=5.2mA 


Input leakage Current Vin=Vec or GND 


. Quiescent Supply Vin=Vcec or GND 
ee Current | lout= OuA 


Oo & MY oO) 
oun Oo oO 


LOW level 


input voltage 


HIGH level 


output voltage 


LOW level 
output voltage 


Quiescent Supply Vin=Voc or GND 


Current lout= OHA. 


GD54/74HC377, GD54/74HCT377 


Timing Requirements for HC: t,=t;=6ns C,=50 pF 


fami 


30 1 0 
CLK high re ‘ : 10 
6.0 14 8 : : 
2:0 60 30 100 
Data before CLKt . 


| SYMBOL PARAMETER 


i hrc frm a [ne 


Maximum Clock Pulse 
Frequency 


Propagation Delay Time 
CLK to Qn 


Output Transition Time 
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GD54/74HC377, GD54/74HCT377 


Timing Requirements for HCT: t.=t,=6ns sr pF 


emo. PARAMETER Ta=25°C GD74HCT377 |GD54HCT377 ow 
2 ee 


AC Characteristics -for HCT: t,=t;=6ns C, =50 pF 


| | .=25° GD74HCT377|GD54HCT377 
SYMBOL PARAMETER Vec Ua UNIT 


(V)_| min. | Typ: | MAX. | MIN. | MAX. | MIN. | MAX. | 
Maximum Clock Pulse Frequency 


" ef fal : fine 


Data before CLKt 


Data after CLKTt 


Propagation Delay Time 
CLK toQ, 


Output Transition Time 


AC Waveforms 


A 
W, thie 


CLK INPUT 


CLK INPUT 


Fig. 3 Waveforms showing the data set-up 
and hold times from the data input (D,) and 


Fig. 2 Waveforms showing the clock (CLK) to ie 
from the data enable input (E) to the clock 


output (Qn) propagation delays, the clock 
pulse width, output transition times and the 
maximum clock pulse freqency. 


Note to Fig. 3 
The shaded areas indicate when the input is permitted to 
change for predicable output performance. 
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ae 


GD54/74HC386, GD54/74HCT386 
QUAD 2-INPUT EXCLUSIVE OR GATES 


General Description _ 

These devices are identical in pinout to the 
54/74LS386. They contain. four independent 
2-input Exclusive OR gates. The HC/HCT 386 are 
electrically identical to the HC/HCT 86, However, 
different in pinouts with each other. These deivces 
are characterized for operation over wide 
temperature ranges to meet industry and military 
specifications. . 


Pin Configuration 


Features 
e Low Power consumption characteristic of CMOS 
devices _ 

e Output drive capability: 10 LS TTL Loads Min. 
Operating speed superior to LS TTL co 
e Wide operating voltage range: for HC 2 to 6 volts Suffix-D  : Small Outline Package 

for HCT 4.5 to 5.5 volts 
Low input curent: 174A Max. 
Low quiescent current: 20uA Max. (74HC) 
High noise immunity characteristic of CMOS 
Diode protection on all inputs 


Logic Symbol and Diagram Function Table 


INPUTS © OUTPUT — 


H = HIGH voltage level 
L = LOW voltage level 


Fig. 1 Logic symbol Fig. 2 Logic diagram (one gate) 
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GD54/74HC386, GD54/74HCT386 


Absolute Maximum Ratings 


SYMBOL PARAMETER CONDITIONS 
OC Supply voltage SCS 
| tile, DC input or output diode current for V.<—0.5 or V>Voc +0.5V | (20) | 


DC output source or sink current for —0.5V<V_9<Vo_ +0.5V 


Power dissipation per package above +70°C: 
a if sl aaliiss derate linearly with 8mW/K 


At distance 1/161/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


LIMITS 
CHARACTERISTIC 


Supply-Voltage Range V.-: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Circuit Diagram 


1A 
1 1Y 
3 
1B 
2 
2A 
5 2Y 
4 
2B 
6 
3A 
8 3Y 
10 
3B 
9 
A 
12= 4Y 
11 
4B 


Fig. 3 Circuit diagram 
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a | | GD54/74HC386, GD54/74HCT386 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER 


HIGH level input 


-GD7 4HC 386 | GD54HC386 UNIT 


T,=25°C 


TEST CONDITION 


Voitage 


LOW level 
input voltage 


HIGH level Vin = Vin 


5.9 V 
output voltage or Vir | lon=—4mA 3.98} 4.3 3.84 3.7 
lon= —5.2mA 5.48) 5.2 5.34 5.2 
V 
ouput vollage or Vy | lop =4mA 0.17] 0.26 0.33 
lop =5.2mA - 15 rh To ny 4 


a Input leakage Current} Vin=Vcc or GND 


Quiescent Supply Vin=Vcc or GND 
Current lout = OvA 


DC Electrical Characteristics for HCT 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Input leakage Current Vin=Vcocor GND 


Quiescent Supply Vin=Vcc or GND 
Current lout = OWA 
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GD54/74HC386, GD54/74HCT386 


AC Characteristics for HC: t=t=6ns C,=50 pF 


Propagation Delay Time 
nA, nB tonY 


Output Transition Time 


Voo Ta=25°C __ |GD74HCT386|GD54HCT386 C1288 ur 


:t=t= = 
SYMBOL PARAMETER 


Propagation Delay Time 
nA, nB to nY 


Output Transition Time 


AC Waveform 


nA, nB INPUT 


ttH_> tTLH 


Fig. 4 Waveforms showing the input (nA, nB) 
to output (nY) propagation delays and the 
output transition times. 


Note to AC waveform 
(1) HC : Vy=50%, V;=GND to Vec 
HCT: Vy=1.3Vs V,=GND to 3V. 
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GD54/74HC390, GD54/74HCT390 
DUAL 4-BIT DECADE COUNTERS 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS390. They incorporate two independent 
4-Bit decade counters, each composed of a divide- 
by-2 and a divide-by-5 counter. The divide-by-2 and 
divide-by-5 counters can be cascaded to form dual 
decade, dual bi-quinary, or various combinations up 
to a single divide-by-100 counter. Each counter is 
incremented on the falling edge of the clock, and 
each has an independent clear input. When the clear 
is set high all four bits of each counter are set to 
a low level. This enables count truncation and allows 
the implementation of divide-by-N counter configura- 
tions. 


F res 

eatu | _ Suffix-Blank : Plastic Dual In Line Package 
e Low Power consumption characteristic of CMOS Suffix-J  : Ceramic Dual In Line Package 
- devices Suffix-D : Small Outline Package 


e Output drive capability: 10 LS TTL Loads Min. 

¢ Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80nA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 
BCD COUNT SEQUENCE FOR 1/2 THE ‘‘390’’ —BI-QUINARY COUNT SEQUENCE FOR 1/2 THE ‘‘390” 


OUTPUTS OUTPUTS = 


COUNT 


COUNT 


precersrar|p 
-rascrserr|9 
rraszaeeee|o 
percereeer|9 


sevensenee] 


sezzercerr|p 
-erarrsrsr|9 
-sacersarclo 
pereearcer|9 


sevenneneel 


Note Note 
Output Q, connected to nCLK, with counter input on nCTK,. Output Q, connected to nCLK, with counter input on nCTK,. 
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GD54/74HC390, GD54/74HCT390 


Absolute Maximum Ratings 


| 
| ma 
| ma 


Storage temperature range 
At distance 1/16+1/82 in. 


Power dissipation per package 
from case 


Lead temperature for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Recommended Operating Conditions 


. LIMITS 
Supply-Voltage Range V.~-: GD54/74HC Types 
GD54/74HCT Types 


DC input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;: GD54/74HC Types at 2V 
| at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


nCLR 


nCLK, 


nCLK, j 


Fig. 1 Logic diagram 


4-465 


GD54/74HC390, GD54/74HCT390 


DC Electrical Characteristics for HC 


vr [om [ ve. [as [wn [we [oe [a 
2.0 


4.5 

6.0 

2.0 

4.5 

6.0 
2.0 
Vin= Vin 4.5 

6.0 
or Vit lon= —4mA 

lon=—5.2mA 


SYMBOL PARAMETER TEST CONDITION 


HIGH level input 
Voltage 


< 


Vi 


LOW level 
input voltage 


HIGH level 


output voltage 


LOW level 


output voltage 


loL= 
lo. =5 2m 


0.17 

0.15 : 
[ind _[ rowresoge Curent] varven ere [eo] | for] [10] 
jee Quiescent Supply Vin=Vec or GND eof 


Current lout=OwA 


4mA — 
.2mA 


SYMBOL -PARAMETER 


HIGH level input 


Voltage 


LOW level 


input voltage 


HIGH level 
output voltage - 


LOW level 
output voltage 


Quiescent.Supply -~Vin=Vec or GND 
Current : lout = OuA 
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GD54/74HC390, GD54/74HCT390 


Timing Requirements for HC: t,=t,=6ns C, =50 pF 
Ta=25°C | GD74HC390 | GD54HC390 
SYMBOL PARAMETER Vec a UNIT 

jswweo. | panaweren (v)_| Min. | Typ. | MAX. fe eee ee 
20 80 120 

nCLK,, nCLR 4.5 

| 6.0 
2.0 
Recovery time nCLK,, to nCLR 6.0 
6.0 


a 
> 
ll 
ie) 
on 
° 
?) 


Muaximum Clock 


Pulse Frequency: 


Propagation Delay Time 
nCLKp to Qo 


Propagation Delay Time 
nCLK, to Q, 


Propagation Delay Time 
nCLK, to Q, 


Propagation Delay Time 
nCLK, to Q3 


Propagation Delay Time 
nCLR to Q, 


Output Transition Time 
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GD54/74HC390, GD54/74HCT390 


Timing Requirements for HCT: t,=t;=6ns C_=50 pF 


PARAMETER 
Pulse width nCLK,, nCLR fas. 


SYMBOL PARAMETER i 
| Maximum Clock 
Pulse Frequency 
teLH/ Propagation Delay Time 
tpHL nCLKy to Qo 


teiH/ Propagation Delay Time 
tpHL | : nCLK, to Q, 


teiy/ Propagation Delay Time 
tpHL nCLkK, to Qo 


se fel el [| el 
pai nCLk, to Q3 

fe [meer te] fele| [=] [ele 
fen: nCLR to Q, 

ec 
THLE | 


nCLR INPUT 
nCLKin INPUT 


nQ, OUTPUT 
i tPHE 


nQ,, OUTPUT Vy!) 


Fig. 2 Waveforms showing the clock (nCLK,) to 
output (nQ,,) propagation delays, the clock pulse width, 
the output transition times and the maximum clock fre- 
quency. 


Fig. 3 Waveforms showing them master clear (nCLR) 
pulse width, the master clear to output (nQ,,) propaga- 
tion delays and the master clear to clock (nCLK,) 
recovery time. 


Note to AC waveforms 
(1) HC : V,,=50%; V,=GND to V,q. 
HCT: V,,=1.3V; V,=GND to 3V. 
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GD54/74HC393, GD54/74HCT393 
DUAL 4-BIT BINARY COUNTERS 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS393. They consist of two independent | 
4-Bit binary ripple counters with parallel outputs from 
each counter stage. A divide-by-256 counter can 
be obtained by cascading the two binry counters. 
Each of the two 4-bit counters is incremented on 
the falling edge of the clock input, and ech has an 
independent clear input. When clear is set high all 
four bits of each counter are set to a low level. This 
enables count truncation and allows the implemen- 
tation of divide-by-N counter configurations. These 
devices are characterized for operation over wide 
temperatures ranges to meet industry and military 
specifications. 


Suffix-Blank : Plastic Dual In Line Package 


Suffix-J | : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 
Features 
e Low Power consumption characteristic of CMOS 
devices 


e Output drive capability: 10 LS TTL Loads Min. 
e Operating speed superior to LS TTL 
Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 
Low input current: 1A Max. Function Table 
Low quiescent current: 80uA Max. (74HC) : 
High noise immunity characteristic of CMOS COUNT OUTPUTS 


Diode protection on all inputs. | QA | @ | Q@ | a 


OMA NOAA WN ~*~ O 


L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H. 


Leer Peer fae 2 Lee 
ae Gs es ee tae ae me eee See eo oa Ge) a 


De See See ae es ee el sed ode ae ade ee ee 
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-GD54174HC393, GD54/74HCT393 


above +70°C: 
derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) | 
10 sec(PLASTIC) 


Recommended Operating Conditions 


; LIMITS 
CHARACTERISTIC 


Supply-Voltage Range V<,: GD54/74HC Types 
GD54/74HCT Types 


| DC Input or Output Voltage V,, Vp 


Operating Temperature T,: GD74 Types 
GD54 Types © 


Input Rise and Fall times t,, t:: GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 
CLR 


CLK 


Fig. 1 Logic diagram 
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GD54/74HC393, GD54/74HCT393 


DC Electrical Characteristics for HC 


-| SYMBOL PARAMETER TEST CONDITION 
= HIGH level input 


ite el 


Voltage 


LOW level 


input voltage 


HIGH level Vin=Vinq 


V 
output voltage or Vii | Ion=—4mA | 4.5 | 3.98 3.84 3.7 
lon=—5.2mA| 6.0 | 5.48 5.34 5.2 

Vo Vv 


cla voltage orVy | Iop=4mA | 4.5 0.17| 0.26 0.4 
lo. =5.2mA | 6. = = 15] a — 4 


Input leakage Current} Viy=Voc or GND 


Quiescent Supply Vin=Voc or GND 
Current lout = OA 


Ta=25°C GD74HCT393|GD54HCT393 


LOW level 


input voltage 


HIGH level 
output voitage 


vrvnn{ toom2oua | as | | for | fort [or 
va | tardma [as | [or] ozs] | oss] | o- | 
[Tiwi | Input leakage Current] Viy=Vocor GND por] fro | [to | a 


Quiescent Supply Vin=Vec or GND 
Current lout = OvA. 
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LOW level 
Output — 


< 


GD54/74HC393, GD54/74HCT393 


Timing Requirements for HC: t,=t;=6ns C,=50 pF 


smeo:] PARAMETER | ranaweres 


CLK high or low 
Pulse width 
CLR high 


SYMBOL PARAMETER 


Maximum Clock 
Pulse Frequency 


Van [ve [Ma [ mn. [Max [ iv. [MAX 


Propagation Delay Time 
CLK to Q, 


Propagation Delay Time 
CLK to Q3 


Propagation Delay Time 
CLR to Qn 


Output Transition Time 
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GD54/74HC393, GD54/74HCT393 


Timing Requirements for HCT: t=t=6ns C, =50 pF 


T,=25° a ee GDS4HCT393} 
SYMBOL PARAMETER Voc 
| MIN. | TYP. | TMax. | MIN. [MAX. | 


Pulse width 


AC Characteristics for HCT: t,=t;=6ns C_=50 — 


CLR to CLK 


Maximum Clock Pulse 
Frequency 


Propagation Delay Time 
CLK to Qo 


Propagation een Time 
CLK to Q3 


Propagation Delay Time 
CLR to Q, 


Output Transition Time 


CLR INPUT 


CLK INPUT 


Fig. 2 Waveforms showing the clock (CLK) to ‘ Qn OUTPUT Via (1) 
output (1Q,,2Q,) propagation delays, the -* 
clock pulse width, the output transition times 
and the maximum clock frequency. 


Note to AC waveforms (Q,) propagation delays and the master clear 


Fig. 3 Waveforms showing the master clear 
(CLR) pulse width, the master clear to output 


(1) HC : V,,=50%: V,=GND to Veg. 


HCT: V,=1.3V: V,=GND to 3V. _ to clock (CLK) recovery time. 
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GD54/74HC423, GD54/74HCT423 
DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


General Description 


The devices are identical in pinout to the Pin Configuration 
54/74LS423. They consist of two retriggerable 
monostable multivibrators. Each multivibrator 
features an active-low asynchronous clear and both 
negative-and positive-edge triggered inputs, either 
of which can be used as an enable. Also included 
is a clear input that when taken low resets the one 
shot. The HC/HCT 423 cannot be triggered from 
clear. The output pulse width can be controlled wih 
stability by the simple equation: 
PW = (Rext) (Cext) 

Where PW is in seconds, Re yz is in ohms, an Ceyy 
is in farads. Refer to HC/HCT123 and 221 for tig- 
gerring from clear pin. 


Suffix-Blank : Plastic Dual In Line Package 
Features Suffix-J : Ceramic Dual In Line Package 


¢ Low Power consumption characteristic of CMOS si aa has alc 
devices 

¢ Output drive capability: 10 LS TTL Loads Min. 

¢ Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


se a ae oe 


Functional Symbol 


one HIGH level output pulse 


JL = 
“L- = one LOW level output pulse 


Timing Component 


TO Cext TO AlCEy7 
TERMINAL TERMINAL 


Fig. 1 Functional symbol Fig. 2 Timing Component 
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GD54/74HC423, GD54/74HCT42 


Logic Diagram 


Rext/Cext 
Vee | Cexr'?? 


It is recommended to ground pins 6 (2Cey7) 
and 14(1C. x7) externally to pin 8 (GND) 


Fig. 3 Logic diagram 


Theory of Operation 


Vrer2 Vrer2 Vrer2 Vaer2 


VaeF ie Vert — Vaer1 Veer1 Veer 1 


‘ jer» le—-1 —p l—1—»| T 


Fig. 4 (1) POSTIVE EDGE TRIGGER 
(2) NEGATIVE EDGE TRIGGER 
(3) POSITIVE EDGE TRIGGER 
(4) POSITIVE EDGE RE-TRIGGER (PULSE LENGTHENING) 
(5) RESET PULSE SHORTENING | 
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GD54/74HC423, GD54/74HCT423 


Absolute Maximum Ratings 


| Dc Supply votage | 


DC Vog or GND current a 


a above +70°C: 
Power dissipation per package derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


CHARACTERISTIC 


Supply-Voltage Range V.~: GD54/74HC Types 
GD54/74HCT Types 


LIMITS 
UNITS 


V 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC423, GD54/74HCT423 


DC Electrical Characteristics for HC 


SYMBOL] PARAMETER TEST CONDITION Ta=25°C GD74HCT4231 GDS4HCT 423) ynyiy 
wre, Te [wm Twn a, [wr 


HIGH level input 
; : oak V 
Voltage 6.0 42 


LOW level 2.0 ; 
: : 0.9 V 
input voltage 


HIGH level Vin= = Vin 


OF VIL | lon=—4mA 3.98] 4.3 3.84 3.7 
lon=—5.6mA 5.48| 5.2 5.34 5.2 
Vv 
lol =6mA 0.17| 0.26 0.4 
lo =7.8mA ome oe 0.4 
Input leakage Current Vin=Vcc or GND Ff to | [10 | pa | 


Quiescent Supply vin= Voc or GND 


output voltage 


LOW level 


output voltage 


DC Electrical Characteristics for HCT 


von mee | roe [Sa 
(V) ec ree Ta [MAX. | MIN. | MAX. 
HIGH level input 
Voltage 
ons ECE 
input voltage 


HIGH tet | Vy=Vi Loan Rd Eel BN Kok MOU Kl ME 
or Vit 


Vv 
output voltage 


Input leakage Current Vin=Vcec or GND 


Quiescent Supply Vi =Vcoc or GND 
Current lout=OuA 
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GD54/74HC423, GD54/74HCT423 


Timing Requirements for HC: t,=t;=6ns C_=50 pF 


Trigger nA=low, nB=high 
Clear nCLR=low 


Output nQ=high, nNQ=low 
Cex t= 100nF, Rext= 10K 


Output nNQ=high, nQ=low 
Cext _ OpF, Rext= 5KQ 


Retrigger time Ceyt= OpF. Reg =5K2 


10 ,000 
a External timing resistor. Note 2 mee: 1000 Pf ff fo 


Coxt External timing capacitor. Note 3 


AC Characteristics for HC: t,=t;=6ns C,=50 pF 


SYMBOL PARAMETER UNIT 
wen] mown | Fa fff 


Propagation Delay Time 
nA, nB to nQ, nQ 


Propagation Delay Time 
nCLR, nQ, nO 


Output Transition Time 
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GD54/74HC423, GD54/74HCT423 


Timing Requirements for HCT: t,=t;=6ns C,=50 pF 


SYMBOL PARAMETER Ta=25°C GD74HCT423|GD54HCT423 
| (vy 


CR Cos 
Trigger nA=low, nB=high 


Clear nCLR=low 


Output nQ=high, nO=low 
Ceyt= 1 OOnF, Rext= 10KQ 


Pulse width 


Output nQ=high, nNQ=low 
Cey t=OpF ’ Reyt=5SKQ 


Retrigger time 


CexT= OpF. Reyr= 5KQ 


.000 
rm External timing resistor. Note 2 aioe 1000 ee 


Caxt External timing capacitor. Note. 3 


AC Characteristics for HCT: t,=t;=6ns C, =50 pF 


Ves a 
(Vy Pan ave [wa] wn wax [win [wax 


SYMBOL PARAMETER 
tet 
teLH 
teHL/ 
teLH 
tTLH/ 
tTHL 


Propagation Delay Time 
nA, nB to nQ, nd 


Propagation Delay Time 
nCLR to nQ, nO 


Output Transition Time 
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GD54/74HC423, GD54/74HCT423 


AC Waveforms 


aB INPUT 


nA INPUT _ 
nGLR INPUT 


nQ OUTPUT nQ OUTPUT 


tw bes tw | 


Fig. 5 Output pulse control using retrigger Fig. 6 Output pulse control using reset 
pulse; nCLR=HIGH. input nCLR; nA = LOW. 


mmilimo aD im ail 
Lt et ar 


Cext (PF) 


Fig. 7 Typical output pulse width as a 
function of the external capacitor values 
at Voc=5.0V and Tamp=25°C. 
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GD54/74HC533, GD54/74HCT533 
OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCHES 


General Description 


These devices are identical in pinout to the 
54/74LS533. They contain eight D-type latches, 
one latch enable, and one output control. These lat- 
ches appear transparent to data, i.e., the outputs 
change asynchronously, when latch enable is high. 
When latch enable goes low, data meeting the setup 
time becomes latched. The output enable input does 
not affect the state of the latches when it is low. But 
when it is high, all outputs go to the high impedance 


state regardless of what signals are present at the 


other inputs and the state of the storage elements. 
The HC/HCT 533 are identical in function to the 
HC/HCT 563 which have the input pins on the op- 
posite side of the package from the output pins. They 
are similar in functon to the HC/HCT 373 which have 
noninverting outputs. These devices are characteriz- 
ed for operation over wide temperature ranges to 
meet industry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 15LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 


High noise immunity characteristic of CMOS 
Diode protection on all inputs 


Function Table 
OPERATING MODES INPUTS | inteRNaL [OUTPUTS 
Pelee, ross] 

enable and read L 
(transparent mode) H ‘ 
latch and read L H 
register H L 
latch register and 
disable outputs 


rc 
a 


H = HIGH voltage level 

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH 
LE transition or the HIGH-to-LOW OE transition 

LOW voltage level 

LOW voltage level one set-up time prior to the LOW-to-HIGH 
LE transition or the HIGH-to-LOW OE transition 

don't care 

high impedance OFF-state 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 
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GD54/74HC533, GD54/74HCT533 


Absolute Maximum Ratings 


| MIN. 
[Voc | DC Supply votage | | HOS 
[clox | DC input or output diode current | for Vi<-0.5 or V>Voct0.6V | 
Plo | DC output source or sink current | for ~O.5V<Vo<Voo#0.5V_ | 

| =85 


| CONDITIONS | 


OC VegerGNDewent fT 


ae : above +70°C: 
ower dissipation per package derate linearly with 8mW/K 


At distance 1/164 1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Recommended Operating Conditions 


LIMITS 
> CHARACTERISTIC [MIN 


Supply-Voltage Range V,~: GD54/74HC Types 
GD54/74HCT Types 


DC input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types | 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


Do D, D5 D3 D4 Ds Og O07 


Y IV, \/ iW, VV AW, WW, VV 


dp a dp a D 6a Dp 6a dD a Dp a D 60 D 6a 

LATCH LATCH LATCH LATCH LATCH LATCH LATCH LATCH 
1 2 3 4 § 6 7 8 

LE LE LE LE CE LE LE Le te Le cE Le LE LE tE Le 


me Be ES a 
De 1 Seen a a iS Oi 


_e en eee ee ee 
\/ Ry, RY Ey, ey ey, Ey, \/ 


Qq Q, , Qo Q3 Q,4 Qs Qg Q, 


Fig. 1 Logic diagram. 
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GD54174HC533, GD54/74HCT533 


DC Electrical Characteristics for HC 


SYMBOL| PARAMETER - TEST CONDITION 
ww HIGH level input 
fill Input leakage Current Vin=Vcc or GND 


V 
iH Voltage - 
Vit 
VoH 
Three-State Vin=Vin| Vo=Veco 
leakage current or V, or GND 
y Quiescent Supply Vin=Vcc or GND 
ae Current —— lout= OHA 


53 


veo [_tanaeo _[eorancsse [aosanosea | 
um [ve [wae | ws | wax. [ Mn. [MAX] 


LOW level 
input voltage 


6.0 
| 2.0 
HIGH level Vin=Vin fove-208 aa 
output voltage lon= —6mA 
lon= —7.8mMA 


LOW level lor =20pHA 


lot =6mA — 
lo. =7.8mA 


output voltage 


Oo & NM 
ono 


DC Electrical Characteristics for HCT 


: 
| (V)_| min. | Typ. | Max. | min. | Max. | MIN. | MAX. 
V 
output voltage or Vit 
W=Vocorand | 55 | | for]  |rof{ | 1.0 | A | 


Vin 
LOW level 
input voltage 
HicHieve! —|Uy=vosftonr=20ua | 48] 44 | 48 | | a4 | ae | 
OH 
on=-6maA | 45 | 398] 43 | [384] | 37 | 
va | wowine ——fonmvnficceom feet [fet fet fey 
Three-State VIN = Vin Vo = Voc 
leakage current or V or GND 
' Quiescent Supply Vin=Voc or GND 
ee Current lout= OHA 


Voltage 
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| GD54/74HC533, GD54/74HCT533 


Timing Requirements for HC: t,=t;=6ns C_=50 pF 


SYMBOL PARAMETER Veo |___TAE25°C 
(V) 
80 

Pulse width LE high : 


© 
_ 
© 


GD74HC533 | GD54HC533 


| Tye2sec Cc 


Propagation Delay Time 
D,, to O,, 


Propagation Delay Time 
LE to Q,, 


3-state Output Enable Time 
OE to Q, 


3-state Output Disable Time 
OE to O,, 


Output Transition Time 


2.0 60 
4.5 12 
10 
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GD54/74HC533, GD54/74HCT533 


Timing Requirements for HCT: t,=t;=6ns C,=50 pF 


SYMBOL RATER Voc tart GD74HCT533|GDS4HCTS33) 
[a [ 7. [we [nx fn [wax 


eae ee 


Propagation Delay Time 
D, to O, 


Propagation Delay Time 
LE to O,, 


3-state Output Enable Time 
OE to O,, 


3-state Output Disable Time 
OE to QO, 


Output Transition Time 
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AC Waveforms 


Fig. 2 Waveforms showing the data input (D,) 
to output (Q,,) propagation delays and the out- 
put transition times. 


OE INPUT 


G, OUTPUT 
LOW-to- OFF 
OFF - to- LOW 


G, OUTPUT 
HIGH - to- OFF 
OFF -to- HIGH 


Fig. 4 Waveforms showing the 3-state enable 
and disable time. 


Note to AC waveforms 
(1) HC : Vu=50%; V,=GND to Voc: 
HCT: Viy=1.3V; V;=GND to 3V. 
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GD54/74HC533, GD54/74HCT533 


Fig. 3 Waveforms showing the latch enable 
input (LE) pulse width, the latch enable input 
to output (Q,,) propagation delays and the out- 
put transition times. 


Fig. 5 Waveforms showing the data set-up 
and hold times for D,, input to LE input. 


Note to Fig. 5 
The shaded areas indicate when the input is permitted to 
change for predicable output performance... 


GD54/74HC534, GD54/74HCT534 
OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOPS 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS534. They contain eight D-type 
master/slave flip-flops with a common clock and 
clear. Data meeting the setup and hold time re- 
quirements are transferred to the 3-state outputs on 
the rising edge of the clock pulse. The output enable 
input does not affect the states of the flip-flops, but 
when output enable is high, the outputs are forced 
to the high impedance state. Data may thus be 
stored even when the device is not selected. The 
HC/HCT 534 are identical in function to the HC/HCT 
564 which have the input pins on the opposite side 
of the package from the output pins. They are similar 
in function to the HC/HCT 374 which have noninver- 
ting outputs. These devices are characterized for Suffix-Blank : Plastic Dual In Line Package 
operation ever wide temperature ranges to meet in- Suffix-J  : Ceramic Dual In Line Package 
dustry and military specifications. soe MM ll ae de a 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


INTERNAL |OUTPUT 
FLIP-FLOPS 


Function Table 


INPUTS 
OPERATING MODES INPUTS _| 
e|cux|o, 
. L| ft 
load and read register AHA 
load register and t 
disable outputs t 


H = HIGH voltage level . 

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH CLK 
transition 

L = LOW voltage level 

| = LOW voltage level one set-up time prior to the LOW-to-HIGH CLK 
transition 

Z = high impedance OFF-state 

t = LOW-to-HIGH clock transition. 
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GD54/74HC534, GD54/74HCT534 


Absolute Maximum Ratings 


SYMBOL PARAMETER 


| DC Supply voltage | 
| OC Voc orGNDourent | 
Eee eee 


CONDITIONS 
Storage temperature range 


ee eee above +70°C: 
ower dissipation per package derate linearly with 8mW/K 


At distance 1/16+ 1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


CHARACTERISTIC 


Supply-Voltage Range V.,~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 

at 6V 

at 4.5V 


LIMITS 


GD54/74HCT Types 


Logic Diagram 


Fig. 1 Logic diagram. 
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GD54/74HC534, GD54/74HCT534 


DC Electrical Characteristics for HC. 


T,a=25°C | GD74HC534 | GDs4HCs34. 
SYMBOL| PARAMETER TEST CONDITION Fatcaces UNIT 
a V) tame {rye Lact wi [ann Ln Lo 
HIGH level input 
i. 
Voltage 6.0 


LOW level 
input voltage 


e : = 
2.0 1.9 
HIGH level Vin=Vin ae He 


ver fos fermen esfeslaz( (es[ [ea 
lon=—7.8mA 5.48 5.34 5.2 
: 
LOW level Vin=Vin | OL =2OHA Ee : 
output voltage or Vit | Io, =6mA 0.17] 0.26 0.4 
ee, eee ee 


| tht Input leakage Current Vin=Vcc or GND /6.0{ | 
Three-State = Vin=Vin Vo=Vcc 
leakage current or V, or GND 
Quiescent Supply Vin=Vec or GND 
ee Current lout= OA 


DC Electrical Characteristics for HCT 


GO74HCT SossHeT S24 ur 
SYMBOL| PARAMETER | Test conoTON CONDITION Uy ost CT534|GD54HCTES4 | yyy 
fr [min | tye. [ max. | Min. | MAX. | 


me Ree CRRCSNG 


Vv 
” Voltage 


LOW level 
Vit 
input voltage 


output voltage 


= Sasa 
are i leakage Current Vin=Vec or | Vin=Vec or GND | 
Three-State Vin=Vin!| Vo=Vec 
leakage current or V or GND 
Quiescent Supply Vin=Voc or GND 
Current lout = OA 
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GD54/74HC534, GD54/74HCT534 


Timing Requirements for HC: t,=t,=6ns C,=50 pF 


SYMBOL PARAMETER +E Ta=25°C GD74HC534 | GD54HC534 
cc 
m ca Ca rs CacacS 
30 100 
CLK high or low | i 10 20 
14 | 8 


AC Characteristics for HC: t,=t;=6ns C_=50 pF 


T,=25°C | GD74HC534 | GD54HC534 
SYMBOL PARAMETER Vec 


w) 5 [at | 
Maximum Clock 


i 
Pulse Frequency 6.0 75 


Propagation Delay Time 
CLK to G, 


3-state Output Enable Time 
OE to GO, 


3-state Output disable time 
OE to G, 


Output Transition Time 
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GD54/74HC534, GD54/74HCT534 


Timing Requirements for HCT: t=f=6ns C, =50pF 


— oe. 
w Ti [ [we ne [sc | 


Pulse width 


Setup time Data before CLKt 


SYMBOL : PARAMETER | 


Maximum Clock 
Pulse Frequency 


Prapagation Delay Time 
CLK to Q,, 


3-state Output Enable Time 
OE to O,, 


3-state Output Disable Time 
OE to Q,, 


Output Transition Time 
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GD54/74HC534, GD54/74HCT534 


AC Waveforms 


CLK INPUT 


OUTPUT 
LOW - to- OFF 
OFF -to- LOW 


Q,, OUTPUT 


OUTPUT 
HIGH - to-OFF 
OFF - to- HIGH 


Fig. 2 Waveforms showing the clock (CLK) to 
output (Q,) propagation delays, the clock 
pulse width, output transition times and the 
maximum clock pulse frequency. 


Fig. 3 Waveforms showing the 3-state enable 
and disable times. 


D, INPUT 


CLK INPUT 


Fig. 4 Waveforms showing the data set-up 
and hold times for D,, input. 


Note to Fig. 4 
The shaded areas indicate when the input is 


permitted to change for predictable output per- 


formance. Note to AC waveforms 


(1) HC: V,,=50°%: V,=GND to Voc. 
HCT : V,,=1.3V: V,=GND to 3V. 
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GD54/74HC540, GD54/74HCT540 
OCTAL INVERTING 3-STATE BUFFERS 


General Description 


These devices are identical in pinout to the 
54/74LS540. These eight inverting buffers feature 
two NORed active-low output enables, inverting 
3-state outputs, and inputs and outputs on opposite 
sides of the package. These octal inverting buf- 
fers/line drivers/line receivers are designed to be 
used with 3-state memory address drivers, clock 
drivers, and other bus-oriented systems. The 
HC/HCT 540 are similar in function to the HC/HCT 
541 which have noninverting outputs. These 
devices are characterized for operation over wide 
temperature ranges to meet industry and military 
specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices | | 

e Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 14A Max. 

Low quiescent current: BOvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Logic Diagram 


Fig. 1 Logic diagram 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual in Line Package 


Suffix-D : Smail Outline Package 


Function Table 


Po [OTA] 
L 


L 


H= HIGH voltage level 

L= LOW voltage level 

X= don't care 

Z= high impedance OFF state 
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GD54/74HC540, GD54/74HCT540 


Absolute Maximum Ratings 


| Mec | OC Supply votage | Cd 
| Ilo _| DC input or output diode current | for Vi<=0.5 oF V>Vog+0.5V__ 
| to | 06 output source or sink current | for ~0.5V<Vg<Vgct0.5V | 
pkee : 
PTs 


Voc 
ies DC Voc or GND current Cee 
Tas Storage temperature ange | __ 


Se wile- diceisal ka above +70°C: 
id bile gaia a Sit derate linearly with 8mW/K 


At distance 1/164 1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


CHARACTERISTIC 
Supply-Voltage Range V.~-: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo. 


Operating Temperature T,: GD74 Types 
GD54 Types 


input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 
GD54/74HCT Types at 4.5V 


4-494 


GD54/74HC540, GD54/74HCT540 


074HC540 | GDS4HC540 | 
Ta=25°C GD74HC540 | GDS4HC540 | |. 


DC Electrical Characteristics for HC 
Voc 
(V)_| MIN. | TYP. | MAX. | MIN. | MAX. | MIN. | MAX. | 
2.0 
6.0 | 5.9 | 60 5.9 5.9 
lon= —SmA 3.98] 4.3 3.84 3.7 
lon= —7.8mA 5.48| 5.2 5.34 5.2 


SYMBOL PARAMETER TEST CONDITION 
HIGH level input 
4.5 V 
Voltage 6.0 
2.0 
lol =20pA 4.5 
6.0 V 


LOW level 
Vo. | aii 
or Vii | Io, =6mA | eS 0.4 
loL=7.8mA 0.15} 0.26 0.4 
tl a ee 


HIGH level 


output voltage 


LOW level 


output voltage 


input voltage 
Input leakage Current Vin=Vcc or GND 6.0 | | pA 
Three-State Vin=Vin}| Vo=Vcc 
leakage current or Vip or GND 
Quiescent Supply Vin=Voc or GND . 
ia Current ~ lout= OvA 


DC Electrical Characteristics for HCT 


Voc Ta=25°C GD74HCT540 | GD54HCT540 
SYMBOL PARAMETER TEST CONDITION A UNIT 
hie Ow [oan | ove. Tomax. | wan Tax. [ran [Max 


HIGH level input 
Voltage 


LOW level 
input voltage 


HIGH level 
output voltage 


vwevg|lowmmzona | 45 | 44 fas | [ae | aa | 
or Vit 


lon=-6mA [45 | 39a] 43 | [aaa] | 37] | 
Porte eet T fert feet Per 
Min fin=ema [45 [| o17] 026] | 033] | o4 | 
[Input leakage Current | Viw=Voc or GND | 5.5 | 


Three-State Vin=Vin | Vo=Veco | | 10.0 | ua | 
leakage current or V or GND 
Quiescent Supply Vin=Voc or GND 
Current lout =OvA 


LOW level 
output voltage 
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GD54/74HC540, GD54/74HCT540 


AC Characteristics for HC: t;=t;=6ns C, = =50 pF 


| Ta=25°C GD74HC540 | GD54HC540 
SYMBOL PARAMETER ‘oc 


(V) 

tpHL 

tezH 
tez. 
teiz / 
tpHz 
tron / 
tTHLe 


. r — | 

SYMBOL PARAMETER Wee Ta=25°C —_ |GD74HCT540|GD54HCT540 

: wy [ min. | typ. | max. | min. | max. | min. | Max. | 
teu / 
tPHL 
tezH 
tezi 
toyz / 
teHz 
trin / 
tTHL 


Propagation Delay Time 
A, to Y, 


3-state output Enable Time 
OE, to Y, 


3-state Output Disable Time 
OE, to Y, 


Output Transition Time 


Propagation Delay Time 
A, to Y, 


3-state Output Enable Time 
OE,, to Y, 


3-state Output Disable Time 
OE, to Y,, 


Output Transition Time 
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GD54/74HC540, GD54/74HCT540 


AC Waveforms | 


An INPUT 


OUTPUT 
LOW- to- OFF 
OFF -to- LOW 


Yn OUTPUT 


OuTPUT 
HIGH - to - OFF 
OFF -to- HIGH 


outputs —ele——_._ outputs __.|.— outputs 
enabled disabled enabled 


Fig. 2 Waveforms showing the input (An) to 
output (Yn) propagation delays and the output Fig. 3 Waveforms showing the 3-state enable 


transition times. and disable times. 


Note to AC waveforms | 
(1) HC: V,,=50%: V,=GND to V,,. 
HCT : V,,=1.3V: V,=GND to 3V. 
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GD54/74HC541, GD54/74HCT541 
OCTAL NONINVERTING 3-STATE BUFFERS 


General Description 


These devices are identical in pinout to the 
94/74LS541. These eight noninverting buffers 
feature two NORed active-low output enables, 
noninverting 3-state outputs, and inputs and outputs 
on opposite sides of the package. These octal 
noninverting buffers/line drivers/line receivers are 
designed to be used with 3-state memory address 
drivers, clock drivers, and other bus-oriented 
systems. The HC/HCT 541 are similar in function 
to the HC/HCT 540 which have inverting outputs. 
These devices are characterized for operation over 
wide temperatue ranges to meet industry and military 
specifications. 


Features 


~ @ Low Power consumption characteristic of CMOS 
devices | 
e Output drive capability: 15 LS TTL Loads Min. 
e Operating speed superior to LS TTL 
Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 
Low input current: 1A Max. 
Low quiescent current: 8OvA Max. (74HC) 
High noise immunity characteristic of CMOS 
Diode protection on all inputs 


Logic Diagram 


OE, 
OE, 


_ Fig. 1 Logic diagram 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package | 


Function Tabie 


- H= HIGH voltage level 


L= LOW voltage level 
X= don't care 
Z= high impedance OFF state 
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GD54/74HC541, GD54/74HCT541 


Absolute Maximum Ratings | , 


Storage temperature range | 


Power dissipation per package above +70°C: 
‘ ais derate linearly with 8mW/K 


At distance 1/16+ 1/32 in. 
from case 
Lead temperature for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


LIMITS 


Supply-Voltage Range V.~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vp 


. Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC541, GD54/74HCT541 


DC Electrical Characteristics for HC 


HIGH level input 
Voltage 


LOW level 
input voltage 


HIGH level 


output voltage 


LOW level 


output voltage lop =6mA 
lop=7.8mA 


Input leakage Current Vin=Vcoc or GND 
Three-State Vin=Vin | Vo=Voc 
leakage current or Vi or GND 

Quiescent Supply Vin=Vcc or GND 
oe Current lout= OHA 


Vv Ta=25°C GD74HCT541|GD54HCT541 
SYMBOL PARAMETER TEST CONDITION cc | tyn25°C 
jvwao.| parawerer | esr conemow | Ce ee ae TA 


HIGH level input 
Voltage 


LOW level 
input voltage 


orMi |ton=—oma | 4s | 308] 43 | [asa] [37 | 


mover [| pep fet le 


a7 
Vv 
or Vi. [lou =6mA p0.33] | 0.4 
Input leakage Current Vin=Vcc or GND 


Three-State Vin = Vin Vo = Voc 
leakage current or Vit or GND 


HIGH level 
output voltage 


LOW level 
output voltage 


Quiescent Supply Vin=Voc or GND 


Current lout =O HA 
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GD54/74HC541, GD54/74HCT541 


AC penatactersves for HC: t =t=6ns a =50 pF 


Ta=25°C GD74HC541 | GD54HC541 
SYMBOL PARAMETER - Vec Tynesre UNIT 
emo. cin. | Typ. [Max. | min, [ max. [ min. [ Max. 
te / 

teHL 


(V) 
2.0 30 | 100 120 140 
45 9 18 24 28 
60 8 16 20 25 
1 ¢ 45 
PZH 
fez 


_ Propagation Delay Time 
An to Yn 


20 140 180 210 
45 18 32 40 45 
6.0 16 28 36 40 


3-state Output Enable Time 
GEn to Yn 


tpepz / 3-state Output Disable Time 2.0 45 140 180 | 210 
tos; En to ¥ 4.5 18 32 40 48 
PHZ | — 6.0 16 | 28 36 42 


75 90 
15 18 
13 


Output Transition Time 


tron / 
tTHL 


SYMBOL | PARAMETER 
tpiy / Propagation Delay Time 
tpHL An to Yn | 


tpzH 3-state Output Enable Time 
tpz. OEn to Yn 

terz/ | 3-state Output Disable Time 
tpHz OEn to Yn 

t / 

had Output Transition Time 

THLE 7 
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GD54/74HC541, GD54/74HCT541 


AC Waveforms 


An INPUT 


OUTPUT 
LOW-to- OFF 
OFF -t0- LOW 


Yn OUTPUT 
io tpHz 


OUTPUT 
HIGH-to-OFF 
OFF -to-HIGH 


Outputs —»j.e——— outputs ———»#/<— outputs 
enabled disabled enabled 


Fig. 2 Waveforms showing the input (An) to 
output (Yn) propagation delays and the output 
transition times. 


Fig. 3 Waveforms showing the 3-state enable 
and disable times. 


Note to AC waveforms 
(1) HC : V,,=50%: V,=GND to Vic. 
HCT: V,,=1.3V: V,=GND to 3V. 
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GD54/74HC563, GD54/74HCT563 
OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCHES 


General Description 


These devices are identical in pinout to the Pin Configuration 
—§4/74LS563. The contain eight D-type latches, : 

one latch enable, and one output control. These lat- 
ches appear transparent to data, i.e., The outputs 
change asynchronously, when latch enable is high. 
when it is high, all outputs go to-the high impedance 
time becomes latched. The output enable input does 
not affect the state of the latches when it is low. But 
when it is high, all outputs go to a high impedance 
state, regardless of what signals are present at the 
other inputs and the state of the storage elements. 
The HC/HCT 563 are similar in function to the 
HC/HCT 573 which have noninverting outputs. 
These devices are characterized for operation over 
wide temperature ranges to meet industry and Suffix-Blank : Plastic Dual In Line Package 


military specifications. | Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
: for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of om: 

Diode protection on all inputs 


Function Table 


OPERATING —- el nTeRNAL [OUTPUTS 
OE|Le|D, LATCHES G, to eet 

enable and read L 

| register : H 
latch and read L.}& L H . |- 
register Lit H L 

latch register and L L 

disable outputs L H 


a 


H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH 
LE transition | 
L = LOW voltage level 
| = LOW voltage level one set-up time prior to the LOW-to-HIGH 
LE transition 
Z = high impedance OFF-state 
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GD54/74HC563, GD54/74HCT563 


Absolute Maximum Ratings 


| 
for Vi<~0.5 or V>Vecto.sv | | 20) | ma 
| OC output source or sink current | for -O.6V<Vo<Vooto.sv | | issl_ | ma | 


06 Veg or en curent fr ma 
[storage temperature range | SSSCSCS~S C8880 


pm Power dissipation per package 


above +70°C: 


derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


Supply-Voltage Range V,~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 
Operating Temperature T,: GD74 Types 


. GD54 Types 
Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 


GD54/74HCT Types at 4.5V 


Logic Diagram 


Do D; D> D3 Dy Ds - , Dg D7 


VW, VV 


D a bp a db 6a dD a Db a pb a D a dD 6a 
LATCH LATCH LATCH LATCH LATCH LATCH LATCH LATCH 
1 2 3 4 5 6 7 8 
LE LE LE ie ie te LE LE 


Qo Q, Qo Q3 Qs, Qs Qg Q> 


Fig. 1 Logic diagram. 
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GD54/74HC563, GD54/74HCT563 


HIGH level input 
Voltage 


LOW level 
input voltage 


HIGH level 


output voltage 


LOW level 


output voltage 


Input leakage Current Vin=V 


Three-State Vin=Vin!| Vo=Vec 
leakage current or V, or GND 


Quiescent Supply Vin=Vcc or GND 


| 7 
oe Current 7 lout= OHA - 


[min. | TYP. | MAX. | MIN. | MAX. | MIN. | MAX. 


HIGH level input 
Voltage 


LOW level 
input voltage 


HIGH level 


Yon output voitage — 
LOW level or, Vv 
4 output voltage gra 


Vin 
Vou 
Vo 
| Ilyy! | input leakage Current | Vw=VccorGnD | 5.6 | | fort | ro {| 10 | ya | 
Three-State Vin=Vin| Vo=Vcc 
leakage current or V, or GND 
Quiescent Supply Vin=Vec or GND 
Current lout= OHA 
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GD54/74HC563, GD54/74HCT563 


Timing Requirements for HC: t,=t=6ns C_=50 pF 


m [a [owe | 


2.0 100 . 
Pulse width LE high 4.5 . if 20 
6.0 14 8 18 
2.0 30 100 
Data before LE | 4.5 10 20 
6.0 8 18 


T,=25°C GD74HC563 | GD54HC563 
_ SYMBOL PARAMETER Voc 


teLH/ Propagation Delay Time 
tPHL D, to Q, 
tei H/ Propagation Delay Time 
tepHL LE to QO, 


' Hold time Data after LE 4 


tpzH/ 3-state Output Enable Time 
tpz- OE to On, 

| tprz/ 3-state Output Disable Time 
tpHz OE to om , 
try y/ 
ven Output Transition Time 
tTHL 
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GD54/74HC563, GD54/74HCT563 


Timing Requirements for HCT, t,=t;=6ns C, =50 pF 


SYMBOL SApAATER ede Cc GD74HCT563 a 
[avr [wan wn [nx [an 


AC Characteristics fot HCT: t,=t;=6ns C, =50pF 
SYMBOL pABeMerER Vee Ta=25°C GD74HCT563 GDS4HCTS63| 
Fran [ve [wax [wn [as [wv [ease | 


Data before LE 4 


Propagation Delay Time 
D, to Q, 


Propagation Delay Time 
LE to Q, 


3-state Output Enable Time 
OE to ©, 


3-state Output Disable Time 
OE to Q,, 


Output Transition Time 
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GD54/74HC563, GD54/74HCT563 


AC Waveforms 


D,, INPUT LE INPUT 


"THLE 'TLH 


Fig. 2 Waveforms showing the data input (D,) Fig. 3 Waveforms showing the latch enable 

to output (Q,) propagation delays and the out- input (LE) pulse width, the latch enable input 

put transition times. to output (Q,,) propagation delays and the out- 
put transition times. 


OE INPUT D, INPUT 


Q,, OUTPUT 
LOW- to-OFF 


OFF -to- LOW LE INPUT 


Q,, OUTPUT 
HIGH- to-OFF 
OFF -to- HIGH 


Outputs —plg——___ Outputs ____j.4— outputs 
enabled disabled enabled 


Fig. 5 Waveforms showing the data set-up 
and hold times for D, input to LE input. 


Note to Fig. 5 


The shaded areas indicate when the input is permitted to 
change for predicable output performance. 


Fig. 4 Waveforms showing the 3-state enable 
and disable time. 


Note to AC waveforms 
(1) HC : VM=50%:; V;=GND to Voc: 
HCT: Viy=1.3V; Vj=GND to 3V. 
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GD54/74HC590, GD54/74HCT590 
8-BIT BINARY COUNTER WITH 3-STATE OUTPUT REGISTER 


General Description 


These devices are identical in pinout to the 
54/74LS590 They contain an 8-bit binary counter 
which feeds an 8-bit register having 3-state output. 
The storage register has parallel outputs. Separate 
clocks are provided for both the binary counter and 
storage register. For cascading, a ripple carry out- 
out is provided. Expansion is easily accomplished 
for two stages by connecting the ripple carry out- 
out of the first stage to the counter clock enable of 
the second stage. Cascading for Larger count chains 
can be accomplished by connecting the ripple carry 
output of each stage to the count clock of the follow- 
ing stage. Both the counter and register are positive- 
edge triggered. These devices are characterized for 
operation over wide temperature ranges to meet in- 
dustry and military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
| for HCT 4.5 to 5.5 volts 

Low input current: 1pA Max. 

Low quiescent current: 804A Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protectin on all inputs 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D ~ : Small Outline Package 
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GD54/74HC590, GD54/74HCT590 


Logic Diagram 


TTT pte a 


i 
aa aaililitess 


eet 
| Lope Pp N12 a¢ 
(ERTS 


Fig. 1 Logic diagram 
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GD54/74HC590, GD54/74HCT590 


Absolute Maximum Ratings 


| 
Vee | 00 Suppiyvotage Sd 
Talon [BC input or ouput diode curent | ter v=0S wvovarosv || aor | ma 
[| 0 eutpt source or snk curent | tor -0.8veVgcVent0.6v | | isi | ma 
A 
[The | Storage temperature ngs =o 


: ae : above +70°C: mW 
ower aissipation per package derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


CHARACTERISTIC 
MAX. 

Supply-Voltage Range V.~: GD54/74HC Types 6 
GD54/74HCT Types 5.5 


LIMITS 
MIN. 
2 
4.5 


DC Input or Output Voltage V,. Vo 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V © 
at 6V 
GD54/74HCT Types at 4.5V 


Operating Temperature T,: GD74 Types . 
GD54 Types 
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GD54/74HC590, GD54/74HCT590 


DC Electrical Characteristics for HC | | 
SYMBOL PARAMETER TEST CONDITION 
HIGH level input 2.0 
ViH 4.5 
Voltage 
LOW level 
Vit 
i liga 2 Input leakage Current Vin=Vcc or GND P10] | 1.0 | pA | 
Three-State Vin=V Vo=V 
] INC lH O77 cc 0.5 5.0 A 
leakage current or GND | ‘ 
Quiescent Suppl Vin=Vec or GND 
loc i. PPY IN= Vcc r 
; Current lout= OHA 


input voltage 
DC Electrical Characteristics for HCT 


SYMBOL PARAMETER TEST CONDITION 


HIGH level input 


HIGH level 


output voltage 


12 2.0 Re, 1.9 
4.4 4.5 4.4 4.4 
5.9 5.9 5.9 V 


LOW level 


output voltage 


Voltage 


eo ot pf EL 


input voltage 


7 HIGH level 
On output voltage 


LOW level 


output voltage 


Three-State VIN = Vind Vo _ Voc 
leakage current or V, or GND 


Quiescent Supply Vin=Vec or GND 
Current lout= OHA 


Input leakage Current Vin=Vcc or GND | 5.5 | 
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GD54/74HC590, GD54/74HCT590 


Timing Requirements for HC: t,=t;=6ns C,=50 pF 
CLK 

(High or low) 
RCK 

(High or low) 

CCKEN low 

before CLKt 

Set up time CCLR inactive 

before CLKt 
CLK 

before RCKt 


CCKEN low 
after CLKt 


Maximum Clock 
Pulse Fequency 


5 1 
20 5 
30 6 


: ; 5 
Porpagation Delay Time 
oe yo 17 | 30 
16 28 


tPLH/ 

CLK to RCO 
Propagation Delay Time 
ce CCLR to RCO 


8 
0 
O 
0 


tpLH/ Propagation Delay Time 
tpHL RCK to Qn 

tpz7H/ 3-state Output Enable Time 
tpz_ OE to Qn 

tpyz/ 3-state Output Disable Time 
tpLz OE to Qn, 


Output Transition Time 


try! 
tTHL 
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GD54/74HC590, GD54/74HCT590 


Timing Requirements for HCT: t,=t;=6ns C,=50 pF 


(V) 
re or oa 
CCLR 
Pulse Width 
: hath 4.5 
(High or low) 


ie = 


before CLKTt 
ce | me 


CCLR inactive 
before CLKt 


CLK’ 
before RCKt 


CCKEN low 
after CLKt 


Maximum Clock 
Pluse Frequency 


Porpagation Delay Time 
CLK to RCO 


Propagation Delay Time 
CCLR to RCO 


Propagation Delay Time 
RCK to Qn 


3-state Output Enable Time 
OE to Qn 


3-state Output Disable Time 
OE to Qn 


Output Transition Time 
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AC 


Waveforms 


“ RCK: INPUT 


Q, OUTPUT 


Fig. 2 Waveforms showing the RCK input to 
Q, output propagation delays, the RCK pulse 
width and maximum clock pulse frequency. 


CCK INPUT 


RCO OUTPUT 


Fig. 4 Waveforms showing the data input 


(CCK) to output (RCO) propagation delays and 
the output transition times. 


Fig. 6 Waveforms showing hold and set-up 
times for CCK inputs to RCK input and 
CCKEN, CCLR inputs to CCK input. 


Note to AC waveforms 


(1) HC 


> V\y=50%; V,=GND to Veg. 


HCT : V,,=1.3V; V,=GND to 3V. 


GD54/74HC590, GD54/74HCT590 


CCLR INPUT 


~ RCO OUTPUT 


Fig. 3 Waveforms showing the CCLR input-to 
RCO output propagation delay and the CCLR 
pulse width. 


OE INPUT 


Q,, OUTPUT 
LOW -to- OFF 
OFF -to- LOW 


Q,, OUTPUT 
HIGH - to- OFF 
OFF -to- HIGH 


Outputs —plg———._ outputs —____.»|.4— outputs 
enabled disabled “enabled 


Fig. 5 Waveforms showing the 3-state enable 
and disable times. 


Note to Fig. 6 


The shaded areas indicate when the input is 
permitted to change for predictable output per- 
formance. 


SS A SS RA STG SST a EP ED 
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GD54/74HC640, GD54/74HCT640 
OCTAL INVERTING 3-STATE TRANSCEIVERS 


General Description 
These devices are identical in pinout to the Pin Configuration 
54/74LS640. They consist of eight transceivers 
which are designed for asynchronous two-way com- 
munications between data buses. Each device has 
inverting outputs, and has an active-low output 
enable which is used to place the I/O ports into high 
impedance states. The direction control determines 
the directions of data flow. When it is high, data flow 
from A to B: when it is low, data flow from B to A. 
Refer to the other devices for similar functionalities; 
The HC/HCT 245 All Noninverting outputs 
The HC/HCT 643 4 Inverting & 
4 Noninverting outputs. 
These devices are characterized for operation over 


wide temperature ranges to meet industry and Suffix-Blank : Plastic Dual In Line Package 


military specifications. Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 
Features 
e Low Power consumption characteristic of CMOS 
devices 


e Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


INPUTS INPUTS/OUTPUTS 


inputs 


Z 


H = HIGH voltage level 

L = LOW voltage level 

X = don't care 

Z = high impedance OFF-state 
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—GD54/74HC640, GD54/74HCT640 


Absolute Maximum Ratings 


[bo sunpiy voltage] SCSC~* 


etctee above +70°C: 
Pwr aireleer ra bel paeeea™ derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


LIMITS 
CHARACTERISTIC ITS 
ee 
Supply-Voltage Range Vo-~: GD54/74HC Types 2 6 V 
GD54/74HCT Types 4.5 5.5 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


ENABLE 


OE 
> DIR 


Fig. 1 Logic diagram 
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GD54/74HC640, GD54/74HCT640 


DC Electrical Characteristics for HC 


1YV 
SYMBOL PARAMETER TEST CONDITION 


HIGH level input 
Voltage 


rot vt Le | 


[min. | TYP. | Max. | MIN. | MAX. | MIN. | MAX. | 


input voltage 


HIGH level on eon 
VOH 
output voltage lon= —6mA 
loy=—7.8mA 
LOW level VigieVei| OLS OHA 
Vo 


output voltage lol =6mA 
lop=7.8mA 


Input leakage Current Vin=Voc or GND 


Three-State Vin=Vin Vo=Vcc | 

leakage current or Vy or GND 

Quiescent Supply Vin=Vec or GND 
lout= O#A 


Current 


DC Electrical Characteristics for HCT 


E 
SYMBOL PARAMETER TEST CONDITION a 


HIGH level input 
Voltage 


LOW level 
Ve tC, 
input voltage 


/MIN. | TYP. 


G) 
=] 
on 
$s 
<r 
© 
+ 
o 
fits 
oO 


Cc 
3 < < < < Zz 


HIGH level 
output voltage 


LOW level 


output voltage 


Three-State Vin=Vin! Vo=Vec 
leakage current or V, or GND 


sad 
~ 
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GD54/74HC640, GD54/74HCT640 


AC Characteristics for HC: t,=t;=6ns C, =50 pF 


SYMBOL 


tein / 
tPHL 


tezH / 
teze 


PARAMETER 


Propagation Delay Time 
An to Bn, Bn to An 


3-state Output Enable Time 


OE, DIR to An 
OE, DIR to Bn 


3-state Output Disable Time 


OE, DIR to An 
OE, DIR to By 


Output Transition Time 


Propagation Delay Time 
An to Bn, 
Bn to An 


3-state Output Enable Time 
OE, DIR to A, 
OE, DIR toB,, 


3-state Output Disable Time 
OE, DIR to A, 
OE, DIR to B,, 


Output Transition Time 


Ta=25°C 


GD74HC640 | GD54HC640 


UN 
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GD54/74HC640, GD54/74HCT640 


see 


AC Waveforms 


An, Bn INPUT . | OE INPUT 


OUTPUT 
LOW- to- OFF 
Bn, An OUTPUT OFF -to- LOW 


OUTPUT 
HIGH - to- OFF 
OFF -to- HIGH 


Outputs —pig——— outputs —__» outputs 
enabled disabled enabled 


Fig. 2 Waveforms showing the input (A,,. B,,) 
to output (B,. A,) propagation delays and the Fig. 3Waveforms showing the 3-state enable 
output transition times and disable times 


Note to AC waveforms 
(1) HC : V,,=50°%0: V=GND to V¢¢. 
HCT: V,,=1.3V: V,=GND to 3V. 
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GD54/74HC643, GD54/74HCT643 
OCTAL INVERTING & NONINVERTING 3-STATE TRANSCEIVERS 


General Description 


These devices are Identical in Pinout to the 
54/74LS643. They consist of eight transceivers 
which are designed for Asynchronous two-way com- 
munications between Data bses. Each device has 
4 inverting and 4 noninverting outputs with-Active 
Low output enable which is used to place the I/O 
porte into High impedance states. 
The direction control determines the directions of 
Data flow. When it is high, Data flow From A to B; 
When it is low, Data flow from B to A. 
Refer to the other devices for similar functionalities; 
The HC/HCT245 All noninverting outputs 
The HC/HCT640 All inverting outputs. 
These devices are characterized for operation over 
wide temperature ranges to meet industry and 
military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

¢ Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input curent: 1pA Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Function Table 


INPUTS INPUTS/OUTPUTS 
poe fom | A | 


L L = inputs 
B=A 
Z 


HIGH voltage level 


H= 
L = LOW voltage level 
x —_ 


Z = high impedance OFF-state 
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GD54/74HC643, GD54/74HCT643 


Absolute Maximum Ratings 


SYMBOL PARAMETER CONDITIONS 
DC Supply voltage aes 
| clox | _DC input or output diode current | for Vi<—0.5 oF Vi>Voo+0.5V 


DC output source or sink current for —0.5V<V_9<Vo_ + 0.5V aaa 


+70°C: 
pm Power dissipation per package above +70°C 


; derate linearly with 8mW/K 
Recommended Operating Conditions 


LIMITS 
CHARACTERISTIC UNITS 
MAX. 
Supply-Voltage Range V.,: GD54/74HC Types 6 V 
GD54/74HCT Types 5.5 ; 
DC Input or Output Voltage V,. V, Vec 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Logic Diagram 


ENABLE 
OE ° 
° DIR 


Fig. 1 Logic diagram 
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GD54/74HC643, GD54/74HCT643 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER TEST CONDITION 


HIGH level input 2.0 
4.5 


6.0 


rou la 


_min. | Typ. | max. | min. | MAX. | MIN. | MAX. | 


UNIT 


Voltage 


input voltage 


6.0 
. 2.0 
4.5 
HIGH level = 
Ven IGH lev VIN Viv 6.0 
output voltage or Vip lon= —6mA 
lon= —7.8mA 
2. 
4 
Vor 


0) 
LOW level Vin=Vin| OL 20HA ae 
output voltage or Vip lop =6mA 
lop=7.8mA 


Input leakage Current Vin=Vcc or GND 


Three-State VIN = Vin Vo = Voc 
leakage current or Vip or GND 


Quiescent Supply Vin=Vcc or GND 
Current lout= O“A 


DC Electrical Characteristics for HCT 


Vv 
SYMBOL PARAMETER TEST CONDITION cc 
(Vv) | min. | typ. | MAX. 


| MAX. _ MAX. 
HIGH level input 
Vin 
Voltage 
LOW level 
Vit 
input voltage 


| msn mao 8 
OH | output voltage orVi [igu=—6mA | 45 | 


~ 
~J 


output voltage 


2) 
) 
ft) 


ob or Vit 
hal’. Input leakage Current Vin=Vcc or GND 
Three-State Vin = Vin Vo = Voc 
leakage current or Vip or GND 
; Quiescent Supply Vin=Vcc or GND 
e Current lout = OHA 
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GD54/74HC643, GD54/74HCT643 


AC Characteristics for HC: t,=t;=6ns C, =50 pF 


=O 
| SYMBOL PARAMETER Yeo Ta=25°C GD74HC643 | GD54HC643 UNIT 


/MIN. | TYP. | MAX. | MIN. | MAX. | MIN. | MAX. | 


Propagation Delay Time 300 | 100 140 
An to Bn; 10 20 30 
inverting 9 


Propagation Delay Time 
Bn to An; 
Non-Inverting 


3-state Output Enable Time 
OE, DIR to An; 
OE, DIR to Bn 


3-State Output Disable Time 
OE, DIR to An; 
OE, DIR to Bn 


Output Transition Time 


SYMBOL PARAMETER 
Propagation Delay Time 
t 
dais An to Bn; 
tPHL inverting | 
ton y/ Propagation Delay Time 
tPHL 


Bn to An; 
Non-inverting 


3-state Output Enable Time 
OE, DIR to An: 
OE, DIR to Bn 


3-State Output Disable Time 
OE, DIR to An; 
OE, DIR to Bn 


Output Transition Time 
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GD54/74HC643, GD54/74HCT643 


AC Waveforms 


B,, OUTPUT 


Fig. 2 Waveforms showing the input (An) to 
output (Bn) propagation delays and the output 
transition times. 


OUTPUT 
LOW- to- OFF 
OFF -to- LOW 


OUTPUT 
HIGH- to- OFF 
OFF -to- HIGH 


Qutputs —ple——_._ Outputs —__-p»/<<— outputs 
enabled disabled enabled 


Fig. 4 Waveforms showing the 3-state enable 
and disable times for OE and DIR inputs. 


B,, INPUT 


A,, OUTPUT 


Fig. 3 Waveforms showing the input (Bn) to 
output (An) propagation delays and the output 
transition times. 


Note to AC waveforms 
(1) HC : V,,=50%: V,=GND to Vy¢. 
HCT: V,,=1.3V. V.=GND to 3V. 
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GD54/74HC646, GD54/74HCT646 


OCTAL 3-STATE NONINVERTING TRANSCEIVERS 
| AND D-TYPE FLIP-FLOPS 


General Description 
These devices are identical in pinout to the Pin Configuration 

54/74LS646. They are bus transceivers with D-type 
flip-flops designed for high speed multiplexed 
tansmission of data. Depending upon the states of 
the data source selection inputs, data may be routed 
to the outputs either from the flip-flops or directly 
from the inputs. The output enable and the direc- 
tion pins control the transceiver function. Only one 
of the two buses, A or B, may be enabled as out- 
puts at any time. However, when either or both of 
the outputs are in the high impedance state, the pins 
may be used as inputs to the D-type flip-flops for 
strage of data. The HC/HCT 648 have similar func- 
tion with inverting outputs. These devices are 
characterized for operation over wide temperature Suffix-Blank : Plastic Dual in. Line Package 


ranges to meet industry and military specificatings. Suffix-J. . : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


| Features 


e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


FUNCTION 
* The data output functions may be enabled or disabled by var- 
store A and B ; 
. - ious signals at the OE and DIR inputs. Data input functions 


real-time B data to A bu are always enabled, i.e., data at the bus inputs will be stored 
stored B data to A bus on every LOW-to-HIGH transition on the clock inputs. 
H = HIGH voltage level 
ouput real-time A data to B bu L = LOW voltage level 


X = don't care 
t = LOW-to-HIGH level transition 


stored A data to B bus 


GD54/74HC646, GD54/74HCT646 


Logic Diagram 


Fig. 1 Logic Diagram 
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GD54/74HC646, GD54/74HCT646 


Absolute Maximum Ratings 


SYMBOL PARAMETER 


[———~conomons wn [wax uw 
06 Seep vote ——SSCdPSSCSC*dSC 8 | 
06 input or euput dode cavent | tor Vc-OSorvpvarosv | __ 


| 150 
Sees ee above +70°C: 
poe) Oe ol patien Pet Peerage derate linearly with 8mMW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


LIMITS 
CHARACTERISTIC UNITS 
ee 
Supply-Voltage Range V,~: GD54/74HC Types 2 V 
GD54/74HCT Types 4.5 


DC Input or Output Voltage V,. Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t;; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types : at 4.5V 
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GD54/74HC646, GD54/74HCT646 


DC Electrical Characteristics for HC 


SYMBOL PARAMETER TEST CONDITION 


| HIGH level input 
Vin 


Voltage 


LOW level 
input voltage 


HIGH level 


output voltage 


lon=—6mA 3.98 
lon= —7.8mA 5.48 

2.0 
LOW level FR ic eh ae 


output voltage lo. =6mA 


Input leakage Current Vin=Vcoc or GND 


Three-State VIN = Vin Vo = Voc 
leakage current or Vit or GND 


Quiescent Supply Vin=Vcc or GND 
Current lout= OvA 


DC Electrical Characteristics for HCT 


V 
SYMBOL PARAMETER TEST CONDITION 
HIGH level input 
Voltage — 
— oe 


input voltage 


HIGH level 
output voltage 


LOW leve! 


output voltage 


LS hsl..<. Input leakage Current Vin=Vcc or GND 
Three-State Vin=Vin| Vo=Vec 
leakage current or V, or GND 
Quiescent Supply Vin=Vec or GND 

a Current lout= OHA 
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GD54/74HC646, GD54/74HCT646 


Timing Requirements for HC: t,=t;=6ns C_=50pF 


| (v)_[ MIN. | Typ. [ MAX. | MIN. | MAX. | MIN. | MAX. 


2.0 80 30 100 
ty Pulse with CLKap, CLKpa 4.5 16 10 20 
Setup time . ; 


GD74HC648 | GD54HC648 UNIT 


Ta=25 °C 
TYP. 


(V) 


Maximum clock 
pulse frequency 


Propagation Dealy Time eis 180 ss 
An, Bn to Bn, An 26 ie 


Propagation Delay Time 
CLKag, CLKpa to Bn, An 


DANIDOANIDAN ISS 
onolonolouno!Se 


38 


Propagation Delay Time re ie 
Sap: Spa to Bn, An 6.0 15 


oe 
ro) 


aes 
oO 
-— —)+ 6) 
oO oOo 

s 
OWN 
oao 

N 
Ob Oo 
oo°9o 


3-state Output Enable Tim 


Ae) ~_ 
Ohol;h an oO QW 
OO0!INOO ® oO 
ho 
_ — 
oo 


4.5 50 
OE to Als, Bn 60 45 
2.0 240 


3-state Output Disable Time 
OE to An, Bn | 


3-state Output Enable Time 
DIR to An, Bn 


oF = 0 1 OF 
ono|o 


3-state Output Disable Time 
DIR to An, Bn 


Output Transition Time 


Oh — 
ono 
=— © 
co Oo 
oh, 
OWN 
ouao 
1) nN 
Or O}]/WA OO 
ooao!]w~ondo 
nN 
hah 
aoa 


- | kh ot NY 
Oan 
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GD54/74HC646, GD54/74HCT646 


Timing Requirements for HCT: t,=t,=6ns le 


Ta=25°C alae cease cre un 
o arscoares 


Hold time 


, | = t=t= = | 
| v 
femoos] _parmweren | ee ba fia 


Maximum Clock 
Pulse Freguency 


PARAMETER 


An, Bn to CLKag, CLKpa 


Propagation Dealy Time 
An Bn to Bn, An 


Propagation Delay Time 
CLKag, CLKpa to Bn, An 


Propagation Delay Time 
Sap: Spa to Bn An, 


3-state Output Enable Time 
OE to An, Bn 


3-state Output Disable Time 
OE to An, Bn 


3-state Output Enable Time 
DIR to An, Bn 


3-state Output Disable Time 
DIR to An, Bn 


Output Transition Time 


4-531 


AC Waveforms 


By, A, 
OUTPUT 


Fig. 2 Waveforms showing the input A,, B, 
to output B,, A, propagation delays and the 
output transition times. 


OUTPUT 


‘THL> 


Fig. 4 Waveforms showing the input Sag, Spa 
to output B,, A, propagation delays and out- 
put transition times. 


DIR INPUT 


A,, OUTPUT 


A, OUTPUT 


Bp, OUTPUT 


Bn OUTPUT 


Fig. 6 Waveforms showing the input DIR to 
output A,, B, 3-state enable and disable 
times. 


GD54/74HC646, GD54/74HCT646 


CLK, CLK, 
INPUT 


Vm 


> je TPH tPpLH > 


Fig. 3 Waveforms showing the A,, B, to 
CLKag, CLKga set-up and hold times, clock 
CLKag, CLKg, pulse width, maximum clock 
pulse frequency and the CLKag, CLKg, to 
output B,, A, propagation delays. 


OE INPUT 


An, Bh 
OUTPUT 
LOW- to- OFF 
OFF -to- LOW 


An. By, 
OUTPUT 
HIGH - to- OFF 
OFF - to- HIGH 


Outputs —p»!q—— outputs —_») outputs 
enabled disabled enabled 


Fig. 5 Waveforms showing the input OE to 
output A,, B, 3-state enable and disable 
times. 


Note to AC waveforms 
(1) HC : V,,=50%; V,=GND to V,<. 
HCT: V,,=1.3V; V,=GND to 3V. 
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GD54/74HC648, GD54/74HCT648 


OCTAL 3-STATE INVERTING TRANSCEIVERS 
AND D-TYPE FLIP-FLOPS 


General Description 


These devices are identical in pinout to the Pin Configuration 
54/74LS648. they are bus transceivers with D-type 
flip-flops designed for high speed multiplexed 
transmission of data. Depending upon the states of 
the data source selection inputs, data may be routed 
to the outputs either from the flip-flops or directly 
from the inputs. The output enable and the direc- 
tion pins control the transceiver function. Only one 
of the two buses, A or B, may be enabled as out- 
puts at any time. However, when either or both of 
the outputs are in the high impedance state, the pins 
may be used as inputs to the D-type flip-flops for 
storage of data. The HC/HCT 646 have similar func- 
tion with noninverting outputs. These devices are 
characterized for operation over wide temperature Suffix-Blank : Plastic Dual In Line Package 


ranges to meet industry and military specifications. Suffix-J =: Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


Features 

e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 

for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 80uA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 


INPUTS | DATA I/O* 


BE[D|OLKaclOUKoSuaSou| Ato A, [B10 Br 
H | X a orL - orL : »4 isolation 
store A and B data 
XL real-time B data to A bus 
stored B data to A bus 
L|H real-time A data B bus 
LiHiHorL| X H | X stored A data to B bus 


FUNCTION 


* The data output functions may be enabied or disabled by 
various signals at the OE and DIR inputs. Data input functions 
are always enabled. i.e., data at the bus inputs will be stored 
on every LOW-to-HIGH transition on the clock inputs. 

H = HIGH voltage level 
= LOW voltage level 
Xx = don't care 
t = LOW-to-HIGH level transition 
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GD54/74HC648, GD54/74HCT648 


Logic Diagram 


: f 
— bak i 
cute > a 
re | ity 


eos. 
sais | 

Po S| oli rey 
ia | 


tA A 


Fig. 1. Logic Diagram 
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GD54/74HC648, GD54/74HCT648 


Absolute Maximum Ratings 


[06 Sippy votage 
a 
ae 


Storage temperature range 


Power dissipation per package above +70°C: 
a ise aii derate linearly with 8mW/K 


At distance 1/16+1/32 in. 
from case 
Lead temperature for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Recommended Operating Conditions 


CHARACTERISTIC 


Supply-Voltage Range V.~¢: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,. Vo 


IMITS 
are 


ee 


Operating Temperature T,: GD74 Types 
GD54 Types 


input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC648, GD54/74HCT648 
DC Electrical Characteristics for HC , | | fe 
| v Ty=25°C 
SYMB PARAMETER TEST CONDITION a A UNIT 
rack] rere | vesrconmon | Fa [a 
2.0 | 1.5 1:5 1.5 
Vin bapa ais 4.5 } 3.15 3.15 3.15 V 
Voltage 6.0 | 4.2 4.2 4.2 
Vit 4.5 
input voltage 6.0 
2.0 | 1.9 | 2.0 
HIGH level OH ene es 
lol =7.8mA 


VoH 6.0 
output voltage lon=—6mA 3.98] 43 
lon= —7.8mA 5.48} 5.2 
2.0 
lop = 20pA 4.5 
LOW level Vin=Vin | Ob 
VoL 6.0 | 
i Mle | Input leakage Current Vin=Vcc or GND | 6.0 | 
Three-State Vin = Vin Vo = Voc 
leakage current or Vip or GND 


output voltage lo. =6mA 
Quiescent Supply Vin=Vcc or GND 
as Current lout = OHA 


v 64 T648 
SYMBOL} PARAMETER TEST CONDITION cc Li ahi Deere eee iit 
(V)_| min. | TYP. [ MAX. | MIN. | MAX. | MIN. | MAX. | 
HIGH level input ' 
Voltage 
LOW level 
input voltage 


HIGH level Vin=Vin | lon=—20uA p45 | 4a 
or Vit 


output voltage or Vip 
' Input leakage Current Vin=Vec or GND 


Three-State VIN = Vin Vo = Voc 

leakage current or V, or GND 
Quiescent Supply Vin=Vec or GND 
ae Current lout= OvwA 


© 
= 
N 
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GD54/74HC648, GD54/74HCT648 


Timing Requirements for HC: t,=t=6ns C,=50pF : = 
. T,=25°C GD74HC648 | GD54HC648 
SYMBOL PARAMETER Voc UNIT 

joo] parmweren | ee La Pr a ae 
2.0 | 80 | 30 100 
CLK xs, CUKaa 45 | 16 | 10 20 
6.0 | 14 8 18 
2.0 30 100 
An, Bn to CLKag, CLKga| 4.5 10. 20 
6.0 8 18 


2.0 
4.5 3 3 
6.0 


An, Bn to CLKap, CLKpa 


AC Characteristics for HC, t,=t=6ns C,=50 pF | a 
Ta=25°C | GD74HC648 
jemwoc] pamweren (V)_| min. | TP. | MAX. | MIN. | Max. | MIN. | MAX. | 
2.0 20 


Maximum Clock 
4.5 65 
Pulse Freguency 6.0 75 


Propagation Dealy Time 
An, Bn to Bn, An 


Propagation Delay Time 
CLKap, CLKgpa to Bn, An 


24 


Propagation Delay Time 
Sap: SBA to Bn, An 


3-state Output Enable Time 
OE to An, Bn 


— — 
am oO 
aa 
QO nN 
Oo © 


3-state Output Disable Time 
OE to An, Bn 


3-state Output Enable Time 
DIR to An, Bn, 


o 

io) 
ah —_ ah 
ONIOAOANI]@O ®ON 
nMnoionno;roao 


3-state Output Disable Time 
DIR to An, Bn 


ak 
o 
@ 
Oo 


Output Transition Time 


Or Oo > N |] o : 
oun o 
— —+ CO) 
Oo © © 
(@) 
(o) 


— 
on 
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GD54/74HC648, GD54/74HCT648 


a Requirements for HCT: t,=t;=6ns “ele 


=25° HCT648 ae 
/symaot. PARAMETER Lt cles unl oy cree or 
o es pe ee 


Ta=25°C . _ |GD74HCT648|GD54HCT648 
SYMBOL PARAMETER uni 
jemoot] paaveren [van [ TP. max | wane [Max.[ man, [ax 


Maximum clock 
pulse frequency 


Propagation Dealy Time 
An, Bn to Bn, An 


Propagation Delay Time 
CLKagp, CLKpa to Bn, An 


Propagation Delay Time 
Sap; Spa to Bn, An 


3-state Output Enable Time 
OE to An, Bn 


3-state Output Disable Time 
OE to An, Bn 


3-state Output Enable Time 
DIR to An, Bn, 


3-state Output Disable Time 
DIR to An, Bn 


Output Transition Time 
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GD54/74HC648, GD54/74HCT648 


AC Waveforms | 


B,. An 
OUTPUT 


et le tTHe 'TLH 


Fig. 2 Waveforms showing the input A,, B,, 
to output B,, A, propagation delays and the 
output transition times. | 


OUTPUT 


tTHL> 


Fig. 4 Waveforms showing the input Sas, Spa 


to output B,, A, propagation delays and out- 
put transition times. 


DIR INPUT 


A, OUTPUT 


A, OUTPUT 


B, OUTPUT 


By OUTPUT 


Fig. 6 Waveforms showing the input DIR to 
output A,, B, 3-state enable and disable 
times. 


CLKagp; 
CLKga INPUT 


Vu 


act + tPHL ‘PLH 
Fig. 3 Waveforms showing the A,, B, to 
CLKag, CLKg, set-up and hold times, clock 
CLKap, CLKg, pulse width, maximum clock 
pulse frequency and the CLKag, CLKga to 
output B,, A, propagation delays. 


OE INPUT 


OUTPUT 
LOW- to-OFF 
OFF - to- LOW 


An By 
OUTPUT 
HIGH - to- OFF 
OFF -to- HIGH 


Fig. 5 Waveforms showing the input OE to 
output A,, B, 3-state enable and disable 
times. 


Note to AC waveforms 
(1) HC : V,,=50%; V,=GND to Vg. 
HCT: V,,=1.3V; V,=GND to 3V. 
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GD54/74HC670, GD54/74HCT670 
4-BY-4 REGISTER FILE WITH 3-STATE OUTPUTS 


General Description 


These devices are identical in pinout to the 
54/74LS670. This register file is organized as 4 
words of 4 bits each and separate on-chip decoding 
is provided for addressing the four word locations 
to either write-in or retrieve data. This permits 
simultaneous writing into one location and reading 
from another word location. The individual address 
lines permit direct acquisition of data stored in any 
four of the latches. This circuit can be used as: 

Scratch-pad Memory 

Buffer storage between processors 

Bit storage in fast multiplication designs 
These devices are characterized for operation over 
wide temperature ranges to meet industry and 
military specifications. 


Features 


e Low Power consumption characteristic of CMOS 
devices 

¢ Output drive capability: 15 LS TTL Loads Min. 

e Operating speed superior to LS TTL 

e Wide operating voltage range: for HC 2 to 6 volts 
for HCT 4.5 to 5.5 volts 

Low input current: 1A Max. 

Low quiescent current: 8OvA Max. (74HC) 

High noise immunity characteristic of CMOS 

Diode protection on all inputs 


Function Table 
WRITE MODE SELECT TABLE 


INPUTS | INTERNAL 
| WE | 0, LATCHES* 
ij L 
H aa 


* The write address (W, and W,) to the “internal latches” must 
be stable while WE is LOW for conventional operation. 


Pin Configuration 


Suffix-Blank : Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 
Suffix-D : Small Outline Package 


READ MODE SELECT TABLE 


INPUTS OUTPUT 


INTERNAL = 
L 
H 
a 


LATCHES**® 
%& %& The selection of the “internal latches” by read address (R, and Rg) are 


L 
L 
not constrained by WE or RE operation. 


OPERATING MODE 


mn 
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GD54/74HC670, GD54/74HCT670 


Logic Diagram 


Q, 


; 


Fig. 1 Logic diagram 
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GD54/74HC670, GD54/74HCT670 


— 


Absolute Maximum Ratings 


Sa 
SO 
TT hrlon | 06 input of ouput dose cuvent | twrviccoservovarosv |_| eo 
Pp [tear serene [er covcycygseey {Yast {ma 
Teg | 0G Veg or GNDewent PT 

| 150 


; 
p aoal 7 above +70°C: 
Cn etre tee jenn ee derate linearly with 8mMW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Lead temperature 


Recommended Operating Conditions 


LIMITS | 
CHARACTERISTIC UNITS 
Supply-Voltage Range V.~: GD54/74HC Types 6 V 
GD54/74HCT Types 


DC Input or Output Voltage V,,-V, 


Operating Temperature T,: GD74 Types 
GD54 Types 


Input Rise and Fall times t,, t,; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 
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GD54/74HC670, GD54/74HCT670 


DC Electrical Characteristics for HC 


SYMBOL| PARAMETER 


HIGH level input 


TEST CONDITION 


Voltage 


LOW level 


input voltage 


HIGH level 


output voltage 


lon= —4mA 3.98 3.84 3.7 
lon= —5.2mA 5.48 5.34 5.2 
V 
or Vit lol-=4mA O. 17 0.26 0.33 0.4 
ae er om 15 re 7 oo 7 ae Ere 4 
Input leakage Current} Viy=Vcoc or GND 


Quiescent Supply Vin=Vec or GND 
lout = OuA 


Current 
Electrical Characteristics for HCT 


LOW level 


output voitage 


“LOW level | 


input voltage 


HIGH level 
output voltage 


LOW level 
output voltage 


Input leakage Current | Vy=Vecor GND GND — 


Quiescent Supply — Vin=Vec or GND 
Current lout = OvwA 
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GD54/74HC670, GD54/74HCT670 


Propagation Delay Time 
WE to Qn 


Propagation Delay Time 
Dn to Qn 


3-state Output Enable Time 
RE to Qn 


25°C GD74HC670 | GD54HC670 
SYMBOL PARAMETER Voc | Tar25ec | UNIT 
mmo] rere a ff 
2.0 75 90 
Dn before WE t AS 15 18 
6.0 13 15 
2.0 5 
a» We after WE t 4.5 5 
6.0 5 
t / p , . 2.0 
PLH ropagation Delay Time 
tpHL Ra, Rp to Qn 
tpzH/ 
tezL 


Timing Requirements for HC: t,=t;=6ns C, =50 pF 
115 135 
me i 23 27 
6.0 15 20 23. 
2.0 90 115 
WE lo 4.5 18 23 
6.0 15 20 
S Wa, Wp before WE | 15 
2.0 | 
Dn after WE t 4.5 
6.0 
phe Latch time WE to Ra, Rp t 
SYMBOL PARAMETER Voc UNIT 
Soe 
teu! 
tPHL 
tPLH/ 
tPHL 
tor 2/ 
tpHz 
ttLH/ 
tTHL 


| 3-state Output Disable Time 
RE to Qn 


Output Transition Time 
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GD54/74HC670, GD54/74HCT670 


Timing Requirements for HCT: t,=t;=6ns C, =50 pF 


srweot  panaweren V 
tomers | min | TP. [ wax. | man. [ max. | min. [Max. | 


Setup time a 


Wa, We before WE | 1 


WE to Ra, Rp t 


Oo 
N 
W 


tatch Latch time 


Propagation Delay Time 
Ra, Rp to Qn 


Propagation Delay Time 
WE to Qn 


Propagation Delay Time 
Dn to Qn 


3-state Output Enable Time 
RE to Qn 


3-state Output Disable Time 
RE to Qn 


Output Transition Time 
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GD54/74HC670, GD54/74HCT670 


AC Waveforms 


D, INPUT 


WE INPUT 


Q,, OUTPUT 


Q,, OUTPUT 


: Fig. 3 Waveforms showing the write enable 
Fig. 2 Waveforms showing the read address input (WE) and data input (D,) to output (Q,,) 


input (Ra, Rg) to output (Q,) propagation. propagation delays, and the write enable pulse 
delays and output transition times. width. 


Note to Fig. 4 

The shaded areas indicate when the input is 
permitted to change for predictable output 
performance. 


The time allowed for the internal output of the 
latch to assume the state of the new data 
(tatch) iS important only when attempting to 
read from a location immediately after that loca- 
tion has received new data. This parameter is 
measured from the falling edge of WE to the 
rising edge of Ra or Rg, RE must be LOW. 


D, INPUT 


WE INPUT 


Fig. 4 Waveforms enawing the write address input 
(W,, We)and data input (D,) to write enable 
(WE) set-up, hold and latch times. 


RE INPUT 


Q,, OUTPUT 
LOW - to- OFF 
OFF -to- LOW 


Q,, OUTPUT 
HIGH - to- OFF 
OFF -to- HIGH 


outputs 
enabled 


enabled disabled 


Fig. 5 Waveforms showing the read enable 
(RE) to output (Q,,) enable and disable times, and 
read enable pulse width. 


Note to AC waveforms 
(1) HC : V,,=50%: V,=GND to Voc. 
HCT: V,,=1.3V; V,=GND to 3V. 


 @D54/74HC688, GD54/74HCT688 
MAGNITUDE COMPARATORIEQUALITY DETECTOR 


General Description 
These devices are identical in pinout to the Pin Configuration 
54/74LS688. This circuit compares two 8-bit binary 
_ of BCD words and indicates whether or not they are 
equal. The comparator output indicates equality 
when it is low. A single active low enable is provid- 
ed to facilitate cascading of several packages and 
enable comparison of words greater than 8 bits. This 
device is useful in memory block decoding applica- 
tions, where memory block enable signals must be 
generated from computer address _ information. 
These devices are characterized for operation over 
wide temperature ranges to meet industry and 
military specifications. 


Suffix-Blank : Plastic Dual in Line Package 
Suffix-J : Ceramic Dual In Line Package 
Features Suffix-D |: Small Outline Package 
e Low Power consumption characteristic of CMOS 
devices 

e Output drive capability: 10 LS TTL Loads Min. 
e Operating speed superior to LS TTL 
Wide operating voltage range: for HC 2 to 6 voits 

for HCT 4.5 to 5.5 volts 
Low input current: 1pA Max. | 
Low quiescent current: 80uA Max. (74HC) 
High noise immunity characteristic of CMOS 
Diode protection on all inputs 


Function Table 


INPUTS OUTPUT 


DATA ENABLE 
P E 


n Q, 
P=Q | 
Xx 


P>Q 
P<Q 
H = HIGH voltage level 


L = LOW voltage level 
X = don't care 
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GD54/74HC688, GD54/74HCT688 


Absolute Maximum Ratings 


a 
Tee | Cag orenbewrent ——[ 
ae 


Storage temperature range 


above +70°C: 
derate linearly with 8mMW/K 


At distance 1/16+1/32 in. 
from case 
for 60 sec(CERAMIC) 
10 sec(PLASTIC) 


Recommended Operating Conditions 


CHARACTERISTIC 
Supply-Voltage Range V,~: GD54/74HC Types 
GD54/74HCT Types 


DC Input or Output Voltage V,, Vo 


Operating Temperature T,: GD74 Types 
GD54 Types 


LIMITS 


Input Rise and Fall times t,, t; GD54/74HC Types at 2V 
at 4.5V 
at 6V 

GD54/74HCT Types at 4.5V 


Logic Diagram 


z (1) I> 


(2) 


. (3) ) > 


Py (4) - 

Q, eI ) 
(6) 
- ) . (19) 
(8) : P=Q 
(9) 1) > 


(11) 


“2 ) >> 


P2 

Q2 

P3 

Q3 

P4 

OQ, 

nS (13) 
og -tt4) b- 
(15) 
Pe 

O¢ 

Py 

Q7 


(16) ) > : 


(17) 


(18) > ° |) 


Fig. 1 Logic diagram 
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GD54174HC688, GD54/74HCT688 


DC Electrical Characteristics for HC 


HIGH level input 
Voltage 


LOW level 


< 


input voltage 


HIGH level 


< 


SYMBOL} PARAMETER TEST CONDITION Ta=25ec GD74HC 688 | GDS4HC688 | | 117 
output voltage or Vit oe —4mA 3.98 3.84 3.7 
on=—5-2mA 5.48 5.34 5.2 

V 


uw aC 
Voi 
or Vit loL=4mA 0.17| 0.26 0.4 
a 0.15| 0.26 0.4 


LOW level 


output voltage 


2.0 

4.5 

6.0 
tint | Input leakage Current | Viy=Vog or GND or GND 


2.0 1.9 2.0 1.9 1.9 
Quiescent Supply Vin=Vec or GND A 
Current lout = OvA ‘ 


Vin=Vin =—20yA : 5 : - - - 
DC Electrical Characteristics for HCT 


Voltage 


LOW level 


input voltage 


HIGH level 
output voitage 


LOW level 
output voltage 


tl Input leakage Current Vin=Vcecor GND 


Quiescent Supply Vin=Voc or GND 
loc Current lout= OuA 
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GD54/74HC688, GD54/74HCT688 


AC Characteristics for HC: t,=t;=6ns C,=50 pF 


Ta=25°C GD74HC688 | GD54HC688 
SYMBOL PARAMETER Voc 


toy / Propagation Delay Time 
P,, Q, to P=Q 


Propagation Delay Time 
E to P=Q 


Output Transition Time 


tei / Propagation Delay Time 
tpHL ar Qn to P=Q 


teLH / Propagation Delay Time 
tpHL E to P=Q 


tty / 


Output Transition Time 
tTHL 


AC Waveforms 


E INPUT P,, Q,, INPUT 


P=Q OUTPUT P= Q OUTPUT 


‘TLH 


Fig. 2 Waveforms showing the enable input 
_(E) to the equal to output (P=Q) propagation 
delays and the output transition times.. 


Fig. 3 Waveforms showing the word inputs 
(P,, Q,) to the equal to output (P=Q) 
propagation delays and the output transition 
times. 


Note to AC waveforms 
(1) HC : V,,=50%; V,=GND to Vy. 
HCT: V,,=1.3V; V,=GND to 3V. 
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QUALITY ASSURANCE MANUAL 


1. INTRODUCTION 
2. QUALITY ASSURANCE SYSTEM 
e 2.1 Quality Assurance at the Development State 
e 2.2 Quality Assurance at the Mass Production State 
— 2.2.1 Control of Material Purchasing 
— 2.2.2 Control of The Manufacturing Process 
— 2.2.3 Environment Control 
— 2.2.4 Control of Production and Instrument 


3. RELIABILITY TEST 
e 3.1 Principle of Reliability 
e 3.2 Reliability Test Items and Conditions 


4. SUMMARY 
5. HANDLING AND STORAGE INSTRUCTION 
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QUALITY ASSURANCE MANUAL 


1. INTRODUCTION 


In recent years, advances in intergrated circuit have been rapid with increasing density and speed ac- 
companied by decreasing cost. To meet these advances, there are three basic ingredients in the 
manufacture of reliable integrated circuits. 


First, The device must be designed with the user’s applications and reliability requirements in mind. 
Secondly, The device must be manufactured with the optimum technology for the application. 
Thirdly, Controls must be established to assure maintenance of the quality/reliability levels. 
Goldstar Semiconductor has a Quality Assurance System and conducts extensive reliability testing to 
Supply it’s customer’s needs. 

This report presents Quality Assurance System and Reliability test results of Goldstar Semiconductor 
Company Products. 


2. QUALITY ASSURANCE SYSTEM 


To ensure that customers are satisfied with the products that are supplied, quality assurance programs 
are used at both the design and manufacturing phases, focusing on the following points: 


(1) In the development stase, reliability is designed into products. A through evaluation of reliability 
is performed to ascertain whether the design will lead to the desired quality and reliability. 

(2) Efforts are made at the manufacturing stage of quality control to assure that quality and reliability 
are built into products. Intermediate, final, and quality assurance inspection are used to verify that 
the desired quality and reliability have been achieved. 

(3) Information with regard to quality is fed back in a timely manner so that the required corrective 
action can be taken by quality assurance personal. 


2.1 Quality Assurance at the Development Stage 


It is not an exaggeration to say that the fundermental quality and reliability of a discrete semiconductor 
device or an intergrated circuit is determined at the design stage. Thus, to eliminate design problems 
and provide design improvements while attaining the desired quality and reliability, design reviews are 
performed on prototypes assure product quality. Particularly in the case of intergrated circuits, bread- 
board models of the circuit using standard components can be an effective means of evaluating the 
required characteristic and quality. In addition CAD technology may be used to aid in the design of 
circuits and devices based on design standards. 


Between the development stage, and mass production, there are two steps of prototype and pre- 
production (trial mass production). 


At the protctype development stage, new theories, technologies and concepts are used by the develop- 
ment department to design and produce a new product. To determine whether the desired goals for 
characterstics, ratings, and reliability have been met, primary type test is performed at this stage. Bas- 
ed on these results, thorough investigations are made by both the engineering and quality assurance 
departmanents. Should product deficiencies arise, inspections and failure analysis are performed to 
enable improvements of the development prototype. 


_ At the pre-production stage, the production department produces sufficient products having quality 
equal to or superior to the prototype. At this stage, secondary type test is used to verify quality. The 
required product specifications, operation instructions, drawings, etc., are produce at this stage in ad- 
dition to the required manufacturing facilities. 


5-3 


QUALITY ASSURANCE MANUAL 


2.2 Quality Assurance at the Mass Production Stage 


At the mass production stage, the production department takes over production of product based on 
production planning. To maintain equal or better quality than that obtained in previous stages, carefull 

control of materials purchasing, production processing, environment and facilities is performed. In ad- 
dition, in process inspections and final inspections provide the required information with regard to par- 
tiality completed and completed devices to assure overall quality. 


2.2.1 Control of Materials Purchasing 


While the responsibility for quality of individual materials purchased from vendors based on drawings 
and purchase specifications is the responsibility of the vendor, the corporation provides data from in- 
coming inspection of sampled.products as a means of monitoring quality and assuring materials quality. 


Selection of vendors is made adopter an investigation of quality control, management, facilities and 
production capacity of the vendor, placing heavy emphasis on quality. Next, a meeting is held with 
the vendor concerning the purchase specifications, and prototypes or sample evaluations are used 
to verify quality at the beginning or a purchase cycle or after a change in manufacturing method or — 
specifications. 


2.2.2 Control of the Manufacturing Process 


To prototype products of high quality in an economic manner, quality must be built-in at the manufactur- 
ing stage. To do this, work is carried out in accordance with operation instructions and check sheets 
are used to control those aspects of manufacturing that could affect quality. For example, such infor- 
mation as the purity of water, atmosrhere, furnace temperature and gas flow are recorded. In addition, 
because of their great influence on diffusion, diffusion depth and surface density are recorded and 
used as control data for process conditions. Also, operations such as wire bonding which are affected 
by differences of individuals have been fully automated to contribute to product uniformity. 


in-process inspections and final inspections are performed to evaluate product quality including out- 
ward appearance, dimensions, structure, as well as mechanical and electrical characteristics. The data 
obtained by such inspections is fed back to earlier processes to maintain and improve product quality 
as well as reduce variations in these areas. 


Wafer processing and assembly inspections are part of the in-process inspection program, each con- 
tributing to the concept of building in quality at the manufacturing stage by providing self checks and 
the inspections performed by the quality control dopartment. A final inspection of all products is per- 
formed to verify electrical characteristics as well as outward appearance of products. In addition, to 
improve product quality uniformity, debugging is used as a means of eliminating products which do 
not meet quality specifications. Again, data from these inspections are useful in quality control. 


Products which have passed final inspection are then subjected to quality assurance inspections. This 
is a form of overall inspection from the standpoint of the end user and is used to accept or reject pro- 

~ ducts on a lot basis, including tests of outward appearance, electrical characteristics, thermal and 
mechanical environment, and endurance. As an additional control test, samples are made periodically 
for evaluation of reliability. These tests include those of electrical characterics, thermal and mechanical 
environment, and endurance for long periods of operation. The information on quality obtained by such 
quality assurance inspections is fed back in a timely fashion to the related departments, enabiling the 
maintenance and improvement of quality as well as providing a means of predicting product quality 
in the market palce. 
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STANDARD ASS’Y FLOW CHART OF GSS 


Wafer 
Foil Mount 
Wafer Sawing 


Q.C Monitor 
* Di Water RESISTIVITY 
* Visual VISIUAL 


Die Bond 


Q.C Monitor APPEARANCE 


* Visual STRENGTH 
* Die Shear 


Wire Bond 


Q.C Monitor 
* Visual 
* Bond pull 
* Crater 


APPEARANCE _ 
APPEARANCE, STRENGTH 
CRATER 


3rd Optical Insp. 


Q.C 3/0 gate APPEARANCE 
* Visual 


Molding SPRIAL FLOW. 


Q.C Monitor | 
* Visual _ APPEARANCE 


* X-Ray Monitor X-RAY INSP. 


Deflash/Trim/Form 


Q.C Monitor 


* VisusliDenension APPEARANCE/DIMENSION 


Quality Assurance Manual 
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P 


FLOW CHART PROCESS TITLE QC POINT | 


Solder-Dipping 


Q.C Monitor 

* Temp of S/Bath TEMPERATURE. 
* Sn in Solder % OF Sn 

* Solderability APPEARANCE 


Ath Optical Insp 


4th O/Gate 


+ Vieual APPEARANCE 


Temp. cycle (Option) 
Mark & Cure 


Final Visual/Mech. 


Initial Class 


Burn-In (Option) 
Final Test 


Q.C Final Gate 
* Visual — 


APPEARANCE 


* Electrical ELECTRICAL PARAMETERS 
* D.C & SPEED 
* FUNCTION 

RELIABILITY TEST ENVIRONMENTAL TEST 


ae a MECHANICAL TEST 
° 0 

* 85/86 TEST AND ENDURANCE TEST 
LTPD: 10% 

* PRESSURE POT 

~ LTPD: 10% 

* THERMAL SERIES 
LTPD: 10% 

LEAD INTEGRITY 

LTPD: 20% 

PHYSICAL DIMENSION 

LTPD: 15% 


* 


* 
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FLOW CHART PROCESS TITLE | QC POINT 


* RESISTANCE TO SOLVENTS 
LTPD: 15% 

* SOLDERABILITY 
LTPD: 10% 


Packing 


Q.C Pack Gate 


_ Ship 


* ESD MONITOR 
(ALL PROCESS) 


2.2.3 Environmental Control 


In the semiconductor industry, the environment plays a large role in influencing product quality and 
reliability. Control levels for dust, humidity, and temperature are set and rigidly maintained. The gases 
or water used in the production plant are carefully controlled to ensure high level of purity. 


The control of dust is particularly important in reducing manufacturing defects and improving quality 
and reliability. For this reason the Corporation places heavy emphasis in this area, providing strict con- 
trols of working conditions and periodic checks to varify that these are being maintained. 


2.2.4 Control of Production Equipment and Instrumentation. 


The semiconductor industry is an equipment intensive industry having adopted a large variety of automatic 

equipment and high performance facilities to provide uniform high quality. The control of such equip- 

ment and instrumentation is extremely important in the manufacture of devices. For this reason, to 

eliminate loss of accuracy and equipment failures, periodic preventive maintenance and inspections 
~ are performed. 


3. RELIABILITY TEST 


3.1 Principle of Reliability 


The fundermental principles of reliability engineering predict that the failure rate of any group of devices 
as a function of time will follow a curve similar to Figure 1. The curve is divided into three regions: 
Infant Mortality, Random Failures and Wearout Failures. These regions describe the principal classes 
of failure mechanisms encountered in that portion of the life of a device. 


Infant Mortality represents the early life failures of a device. Failures in this region are usually associated 
with one or more manufacturing defects. After some period of time the failure rate reaches a low value 
or the Random failure portion of the curve that represents the useful portion of device life. Infant Mortal 
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failures are eliminated prior to customer shipment by high voltage cell stress, HTRB and reliability screen 
testing. (Baking, Temp Cycle, Burn-IN) 


Wearout failures occur at the end of the device's useful life and are characterized by rapidly rising failure 
rate with time. This does not occur before hundreds of years for integrated circuits. 


Associated with each portion of the curve are specific failure mechanisms. These failure mechanisms 
have been extensively discussed in the literature. 


P (%) 
Infant Mortality. Wearout 


Steady State 


TIME. t 


Figure 1. Reliability Life (Bath-tub) Curve 


3.2 Reliability Test Items and Conditions 
Il. Group A: ELECTRICAL TEST 


TEST ITEMS. METHOD. MIL-STD-883C GOLDSTAR SEMI. 
LTPD 2 ae = 266 
= 26 
LTPD 3: 8 = 7 AQL = 0.04% a = Pi 


LTPD 5: ry = 105 
= 2 
LTPD 2: = = 266 


3. STATIC TEST 
(AT MIN. OP. TEMP.) 
-| 4. DYNAMIC TEST 
(AT 25°C) = 2 
5. DYNAMIC TEST LTPD 3: a = a 
(AT MAX. OP. TEMP.) 
6. DYNAMIC TEST LTPD 5: 58 = 105 
(AT MIN. OP. TEMP.) =2 


C=2 


LTPD 2: — = — 


LTPD 3: ry = ez 
= 2 
LTPD 5: 58 = aes 


8. FUNC. TEST LTPD 5: Se. = 105 
(AT MAX. MIN OP. TEMP.) 


9. SWITCHING 
(AT 25°C) 


10. SWITCHING , 
(AT MAX. OP. TEMP.) 


7. FUNC. TEST LTPD 2: 8 = =" 
(AT 25°C) 
11. SWITCHING 

(AT MIN. OP. TEMP.) i 
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ll. Group B : Per Lot 


TEST ITEMS. METHOD. MIL-STD-883C GOLDSTAR SEMI. 


Sub 1 
PHYSICAL DIMENSION 
Sub 2 
RESISTANCE TO SOLVENTS 


Sub 3 
SOLDERABILITY TEST 


LTPD 15% S/S = 15 
C= 


Sub 4 
INTERNAL VISUAL & 
MECHANICAL 


:c =0 


Sub 5 
BOND STRENGTH 


Sub 6 
INTERNAL WATER 
VAPOR CONTENT 
Sub 7 

SEAL 


FINE LEAK 
GROSS LEAK 


LTPD 5% S/S = 45 
C=0 

Sub 8 

A) ELECTRICAL PARAMETERS 

B) E. S. D CLASSIFICATION 

C) ELECTRICAL PARAMETERS 


=15:c=0 


lll. Group C : PERIODIC : DIE-RELATED TESTS 


TEST ITEMS. METHOD. MIL-STD-883C GOLDSTAR SEMI. 


Sub 1 
A) STEADY STATE LIFE TEST AT 125°C: 1000 HRS 
LTPD 5% S/S = 77 


B) END POINT ELECTRICAL. 
C=1 


AT 125°C: 1000 HRS 
LTPD 5% S/S = 77 
C=1 


Sub 2 
A) TEMPERATURE CYCLE 


TEST COND. C 
LTPD 15% S/S = 25,C = 
TEST COND. E 

Y1 ORIENTATION ONLY 


TEST COND. C : 100 CYCLE 
LTPD 15% S/S = 25,C = 1 
TEST COND. E 

Y1 ORIENTATION ONLY 


B) CONSTANT ACCELERATION 


C) SEAL 
FINE LEAK 
GROSS LEAK 

D) VISUAL EXAMINATION 


E) END POINT ELECTRICAL. 


5-9 


QUALITY ASSURANCE MANUAL 


IV. Group D : PACKAGE RELATED TESTS 


TEST ITEMS. METHOD. MIL-STD-883C GOLDSTAR SEMI. 


LTPD 15% S/S = 15|/LTPD 15% S/S 
~C=0 C 


LTPD 15% 


= 15 
= 0 


A) LEAD INTERGRITY 


B) SEAL 


TEST COND. B 
TEST COND. C 


FINE LEAK 
GROSS LEAK 


Sub 3 
A) THERMAL SHOCK 


COND. B : 15 CYCLES 
LTPD 15% S/S = 15 
C=0 


B) TEMPERATURE CYCLE .C : 100 CYCLE 
C) MOISTURE RESISTANCE 
D) SEAL 
FINE LEAK 
GROSS LEAK 
E) VISUAL EXAMINATION 


F) END POINT ELECTRICAL. 


Sub 4 
A) MECHANICAL SHOCK 


B) VIBRATION, VARIABLE TEST COND. A 
FREQUENCY 


C) CONSTANT ACCELERATION 


_ |TEST COND. E 
Y1 ORIENTATION ONLY 


NOT BEING 
INTERNAL WATER 


NOT BEING . 
VAPOR CONTENT (5000 PPM) 


Sub 7 
ADHESION OF LEAD FINISH LTPD 15% S/S = 15|LTPD 15% S/S = 15 
C=0 C=0 
Sub 8 
LID TORQUE 


TEST COND. E 
Y1 ORIENTATION ONLY 


D) SEAL 
FINE LEAK 
GROSS LEAK 
E) VISUAL EXAMINATION 


F) END POINT ELECTRICAL. 


Sub 5 
A) SALT ATMOSPHERE 


LTPD 15% S/S= 15 
COND A C=0 


B) VISUAL EXAMINATION 
C) END POINT ELECTRICAL. 
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V. Group E : RADIATION HARDNESS ASSURANCE TESTS 


TEST ITEMS. METHOD. MIL-STD-883C 


Sub 1 


GOLDSTAR SEMI. 


NEUTRON IRRADIATION 1017 
A) QUALIFICATION 


B) QCcl 

Sub 2 
STEADY-STATE TOTAL 
DOSE IRRADIATION 

A) QUALIFICATION 

B) QCl 
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FMA FLOW CHART 


PROCEDURE OF FAILURE ANALYSIS 


CUSTOMER — CLAIM, COMPLAINT 
SALES DEPT. — IF REQUIRED, SEND DEVICE 
| ‘FAILED TO QC DEPT. 
Qc | * FAILURE ANALYSIS 
PRODUCT. ____, ENGINEERING DESIGN (R & D) — DETAILED INVESTIGATION. 
DEPARTMENT DEPARTMENT ~~ — CORRECTIVE ACTION 
— PREVENTION OF 
QC DEPT. REOCCURENCE 
SALES DEPT. — REPORT THE RESULT 
CUSTOMER. — ANSWER TO THE CLAIM. 


* FAILURE ANALYSIS 
ae 


HTRB 
ELEC. TEST 
DECAPSULATION | 
u-SCOPE 
CHIP PROBE CHARACTERISTIC EVAL. 
_ STRIP per LAYER PHOTO EVAL. 
ANALYSIS & SUMMARY 7 RECORD a 


REPORT 
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4. SUMMARY 


This report has presented quality assurance system and reliability test on GoldStar Semiconductor 
devices. According to the reliability test results and actual experimental data of operating life test, it 
is concluded that GoldStar devices are high quality devices and the incoming failure rate is expected 
to be less than 0.04%. ~ 


5.HANDLING AND STORAGE INSTRUCTION 


5.1 HANDLING PRECAUTIONS 


For all devices, the following practices should be observed for protection against high electrical static 
discharges. 


5.1.1 Device leads should be in contact with a conductive material except when being tested or 
in actual operation. 


5.1.2 Conductive parts tools, fixtures, soldering irons and handling equipment should be grounded 
to handle the devices. 


5.1.3 Devices should not be inserted into or removed from test stations unless the power is off. 


5.1.4 Neither should signals be applied to the input while the device power supply is in an off 
condition. 


5.1.5 Operators should use grounded wrist straps and work conductive surfaces should be also 
grounded. 


5.2 STORAGING PRECAUTIONS. 
There are several basic requirements in case of long term storage for semiconductor devices. 


5.2.1 Store the devices in a covered or sealed antistatic container. 
5.2.2 Store the devices in an enviroment of no more than 60% relative humidity. 
5.2.3 Store the devices in a inert atmosphere not exceeding +125°C or no more than —55°C. 


5.2.4 Physical force is not permitted on any leads or plastic body when the devices are stored for 
prevention damage of device. 
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ORDERING _ INFORMATION 
ORDERING INFORMATION 


Marking Code Formats of GS CMOS Logic are Shown as following Example: 


Ex: GD 74 HC 373 A _ OD 


(1) (2) (3) (4) (5) (6) 
(1) GD; Prefix of GS Digital IC 


(2 


— 


Operating Teperature Range 
74; -40°C to +85°C 
54; —55°C to +125°C 


(3 


— 


Classification of CMOS Logic 

HC : CMOS input switching levels, supply voltage range 2 to 6V and fully buffered 

HCT : TTL input switching levels, supply voltage range 4.5 to 5.5V and fully bufered. 

HCU: CMOS input switching levels, supply voltage range 2 to 6V and unbuffered (single-stage devices) 


(4) Consecutive Number to Indicate the Each Type 


(5 


— 


Alphabet: Series Impoved. 


(6 


— 


Package Type 

Blank: Plastic Dual In Line Package 
_ : Cermic Dual In Line Package 
D  : Small Outline Package. 
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PLASTIC DIP 


(INCHES) 


[PN CPI «dTSC*=‘iPNCdYSCOCi 

SYMBOL 
wax [win [ax in| wax [MIN [MAX 
[a ores _[o7re | 0743 | 0.700 | 1.013 | 1.040 | 1.243 | 1.270 
[a | 0245 | 0.268 | 0245 | 0.265 | 0263 | 0273 | 0.635 | 0.545 


-—e J o14s [0.200 | 0.145 | 0.200 | 0.145 | 0.200 | 0.170 | 0.210 
[p [0018 | 0021 | 001s [0.021 | 0015 | 0021 | 001s | 0.021 
[Fr | _tyPoves | tvPo0es | ‘TvPo0es | TvP0.065 
[Te [oo Ton [oo [om | ooo [om | 009 [| on 
TH [=| 007s [0.018 | 0.045 | 0.055 | 0.085 | 006 | 0.09 
[a [e008 0.015 [0.009 | 0.015 | 0.009 | 0.015 | 0.008 | 0.018 
[Kf o.125 [0.140 
[10.800 |~0.220 [0.300 | 0.320 | 0.900 | 0320 | 06 | 062 
1 [10° [or | 10 | o* | 10° | 07 | to" 
TN Door [| — | o0a | — | ors | — 


32.26 
13.843 


a oe 

| BT , 

| ¢ | 3683 | 5.080 | 3683 | 5.080 | 3683 | 5.080 | 4.318 | 5.234 
| oD | 0.387 | 0.527 0.527 | 0.387 | 0.527 _ 
| oF | typ1524 | Typ 1.524 | Typ 1.524 | TYP 1.524 
PG 
ae ae 
ps 
pK 
pk 


sal Poaall 
nN 
nN 
wo 
dal ad 
a 
ba | 
~] 
sad gel 
nN 
nN 
w 
ie 
aS 
™N 
s~ 
mae | eal 
a 
“J 
~J 
dal be 
~ 
w 
—_h 
=i, 
w 
3) 
oo 
7) 


[ Saee | 2704 | 2086 | 2704 | 2.280] 2704 | 2086 | 2704 | 

[= [4.905 [0.381 | 1.143 | 1.397 | 1.651 | 1.604 | 2.086 

[0220 [0.361 | 0.229 | 0.981 | 0.229 | 0.81 | 0.229 | 0.981 

7.620 
mw {0 {or fo | ioe | o> | to | 0° | 10° 
[nN | 805 [| — | 603 | — | 508 | - | oe | - 
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CERAMIC DIP 


(INCHES) 


= 
© 
a 
= 
> 
7] 


(MILLIMETERS) 


WUE GEE 
fee] 
Ww) 


0.203 


ts a 
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SOIC 


L 


o L _14ein | erin Ton TN 
sre. | ag PO | MAX MIN, 
| as5 | 375 | 980 | 10.10 | 1260 | 13.00 | 15.20 _ 
1 


| 023 | 032 | 

. | 010 | 020 | 

5.21 9.34 9.53 
| 10.26 | 10.65 | 

To | 


= ae 1.27 BSC 1.27 BSC 1.27 BSC 1.27BSC 
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GOLDSTAR SEMICONDUCTOR SALES NETWORK 


ASIA 


KOREA 


° KUM SUNG JUN SIN 


ELECTRONICS CO,. LTD. 
182-13, Jangsa-Dong, Chongro-Gu 
Seoul, Korea 

Tel:02-273-681 1-3/274-1911-2 
Fax:02-272-4367 


NAM SUNG ELECTRONICS 


70-12 Goe-Dong Choong-Gu 
Daegu, Korea 
Tel:053-423-0654 
Fax:053-423-6689 — 


SAM JIN ELECTRONICS 
671-1, Junpo 1 Dong Busanjingu 
_ Busan, Korea 

Tel:051-807-1717 / 1747 
Fax:051-807-6657 


SEOG YUNG ELECTRONICS 


182-2, Jangsa-Dong, Chongro-Gu 
Seoul, Korea 

Tel:02-273-6781 

Fax:02-273-6597 


°o 


ce] 


3112 Sun-in B/D Young San 
K.P.0.Box 1148, Seoul, Korea 
Tel:02-273-7877,266-1940 
701-781 1/7814 
Fax:02-274-3291 


WOO SUNG 


SEMICONDUCTOR 


5005Ho 22Dong Seonin Sangga 

16-1, Hangangro-2Ga, YongSan-Gu 

Seoul, Korea 

Tel:02-273-4730, 272-3874 
701-0291-4 

Tix:WOOSEM K28711 

Fax:02-701-0295 


o 


HONG KONG 


* GOLDSTAR (H.K.) LTD. 


Rm. 1501B, World Wide House, 
19, Des Voeux Road, Central, 
Hong Kong. 

Tel:5-8456787 

Tix:89860 GSH HX 
Fax:5-8459416 


LUCKY-GOLDSTAR INT'L 
LTD. 


Rm. 3001, Gloucester Tower 
30th FI. The Landmark 
Central, Hong Kong 
Tel:5-266402/7 

Tix:62711 LGI HX 

Fax:5-868 1460 


* 


* : Sales Offices 
Ht; Sales Representatives 


SOKCHUN TRADING CO.,LTD. 


e FUTURISTIC ELECTRONICS 


COo., LTD. 


Flat.A-11,7/F Tonic Industrial Center 
No.26, Kai Cheung Rd. Kowloon Bay 
Kowloon,H.K. 

Tel:3-796-7968 

Tix:52882 FETSC HX 
Fax:3-796-7420 


eSUN COMPONENTS LTD. 
1/F Hang Lung Bank Bldg. 
46-48 Granville Road 
Tsim Sha Tsui, Kowloon, H.K. 
Tel:852-3-31 18321 
Tix:55858 ONFLO HX 
Fax:852-3-31 1-6715 


e TECHGROW LTD. . 


4B Cheerful Comm. Bidg. 

116-118, Ma Tau Wai Rd. Hunghom, 
Kowloon 

Hong Kong 

Tel:3-764-3618 

TIx:32465 TGL HX 

Fax:3-764-1781 


INDIA 


* GOLDSTAR CO., LTD. 


Room 306-309 Parkash Deep Bidg. 
7, Tolstoy Marg. 

New Delhi 110 001, India 
Tel:91-11-3311899 

Tix:3161599 LGND IN 
Fax:91-11-3323754 


* LUCKY-GOLDSTAR INT'L 
CORP. 


Room 306-309 Parkash Deep Bidg. 
7, Tolstoy Marg. 

New Delhi 110 001, India 
Tel:91-11-3311899 

TIx:3161599 LGND IN 
Fax:91-11-3323754 


e SEMICON TECH 


15, Amrut Hansoti Rd. 
Cama lane, Ghatkopar (W) 
Bombay 400 086, india 
Tel:91-22-5114789 

The: 1172313 SMC IN 
Fax:91-22-5136940 


eSPARTEX SYSTEMS & 
SERVICES 


PV I.LID, 


No. 68, Michael Palyam, 

Near Deccan Studio, C.V. Raman Nagar 
Post 

Bangalore 560 099, India 
Tel:91-812-564211 

Tix:8452190 MLHR IN 


°: Sales Distributors 


JAPAN 


* * GOLDSTAR JAPAN CO., LTD. 


Hon-Kan 9F. Akasaka Twin Tower 
17-22, 2-Chome, Akasaka, Minato-ku 
Tokyo, Japan 

Tel:03-224-0123 

Tix:J22873 GSTOKYO 
Fax:03-582-7948 


eJAPAN MACNICS CORP. 
516, Imaiminami-Cho, Nakahara-Ku 
Kawasaki-City, Kanagawa-Ken, 211 
Japan 
Tel:044-7 11-0022 
Tlx:28988 JAPMAC J 
Fax:044-7 11-2214 


e OHTORI CORP. 


9-8, 5 Chome, 
Nipponbashi, Naniwa-Ku, 
Osaka Japan 
Tel:06-643-1655 
Tlx:526-7218 
Fax:06-§33-5212 


eOKAMOTO MUSEN CO., LTD. 


TOKYO BRANCH 
3-2-17 Nozawa, Setagay-Ku 
Tokyo 154, Japan 
Tel:03-412-8211 
Fax:03-418-2555 


SINGAPORE 


* GOLDSTAR CO., LTD. 


8 Shenton Way 
#30-04 Treasury Bldg. 
S'pore 0106 
Tel:65-2243166 
Tix:RS 29118 GSSPO 
Fax:65-2240721 


* LUCKY-GOLDSTAR INTL 
CORP. 


8 Shenton Way 

#39-03 Treasury Bidg. — 
S’pore 0106 
Tel:65-2204566 

Tix:RS 33922 LGTSPO 
Fax:65-2249049 


eDYNAMAR HOLDINGS PTE 


LTD. 


109 Defu Lane 10 
Singapore 1953 
S'pore 1334 
Tel:281-3388 

Tix:RS 26283 DYNAMA 
Fax:281-3308 


@ : Sales Representatives/Distributors 


GOLDSTAR SEMICONDUCTOR SALES NETWORK 


THAILAND 


e DYNAMAR COMPUTER 


PRODUCTS Co., LTD. 


444 Ratchadapisek Road Samsennok 
Hauy Kwang Bangkok 10310 
Thailand 

Tel:662-511-5104, 511-4809, 511-4331 
Fax:662-5 12-1067 


TAIWAN 


* GOLDSTAR CO., LTD. TAIPEI 
OFFICE 


3F-4, No. 695, Tun Hwa South Road, Taipei 


Taiwan, R.O.C. 
Tel:02-755-6658 
Fax:02-702-0687 


* LUCKY-GOLDSTAR INT’L 
CORP. | 


3F-4, NO. 695 

Tun Hwa South Road, Taipei, 
Taiwan, R.O.C. 
Tel:02-755-6648/6650 
Fax:02-702-0687 


e BRIGHT UP INDUSTRIES CoO., 


LTD. | 


12F, NO. 142, Chung-Hsiao 

E. Rd. SEC. 4 Taipei, Taiwan, R.O.C. 
Tel:02-773-2194/8, 776-5455/9 
Fax:02-751-9545 


e GOLDEN SEVEN ENTERPRISE 


CO,, LUD, 


10th Fl. #95-1 Sung Chiang Rd. Taipei, 
Taiwan, R.O.C. 
Tel:02-507-1186 
- Tlx:26140 GOSEVEN 
Fax:02-508-2250 


e LUMAX INT’L CORP., LTD. 
14th FI., 687 Ming Sheng East Rd. 
Taipei, Taiwan, R.O.C. 

Tel:02-7 15-5976 
Fax:02-7 16-4649 
Tlx:22607 LUMAX 


e UNITECH DEVICE CORP. 


6F-2,No.142,Chung-Hsiao 

E. Rd. SEC. 4 Taipei, Taiwan, R.O.C. 
Tel:02-7760560/5 

Fax:02-7313100 


EUROPE 


AUSTRIA 


* LUCKY-GOLDSTARINT’L 
CORP. 


Mariahilfer Strasses 77-79, 
1060, Wien, Austria 
Tel:222-933747 
TIx:134419 LG INTA 
Fax:222-933739 


° E.S.L. HANDELSGES M.B.H. 


Wasagasse 26/3B 
A-1090,Wien, Austria 
Tel:222-310-1025 
Tix:135548 ESL A 
Fax:222-310-1027 


BELGIUM 
° MALCHUS ELECTRONICS 


Plantin-moretuslei 172 
B-2018 Antwerpen, Belgium 
Tel:3-2353272 

TIx:33637 MALCH B 
Fax:3-2711049 


DENMARK 


° OLE WOLFF ELEKTRONIK 


APS. | 


Rodengvej 25, Dk 4180 Soro. 
Denmark 

Tel:3-633830 

Tlx:40294 WOLFF DK 
Fax:3-630183 


FINLAND 


° ELDIS OY 


Niittyrinne 6, 02270, Espoo, Finland 
Tel:0-8039044 | | 
TIx:121278 ELDIS SF 

Fax:0-8039089 


FRANCE 


* LUCKY-GOLDSTAR INT’L 
CORP. 
PARIS OFFICE 


24, Avenue De La Grande-Armee 
75017 Paris, France 
Tel:1-4766-8888 

Tlx:640221F LGIPAR 

Fax: 1-4766-1380 


& AGEREP 


7, rue Marcelin Berthelot 
92160 ANTONY, France 
Tel: 1-4666-6033 
TIx:204871 GEPSI 

Fax: 1-4096-9226 


° COMPTOIR COMMERCIAL 


D’ IMPORTATION 


5, rue Marcelin Berthelot 
92160 Antony, France 
Tel: 1-4666-2182 
Tlx:LORESOL 203881 
Fax: 1-4096-9226 


ITALY 
° DAEWON EUROPA S.RLL. 


Via lenardo da vinci, 43 
20090 Trezzano Sul Naviglio 
(Milano), Italy 
Tel:2-4450042 

TIx:323261 DWESKP 
Fax:2-4450184 


° MELCHIONI S.P.A. 


Via P. Colletta,37 
20135 Milano, Italy 
Tel:2-57941 
TIx:320321 MELKIO | 
Fax:2-5461081 


NETHERLANDS 


° MALCHUS B.V. 


P.O. Box 4S 

3100AA Schiedem, Netherlands 
Tel:10-4277777 

Tlx:21598 MALCH NL 

Fax: 10-4154867 


NORWAY 


° FEIRING ELEKTRONIKK A/S. 


P.O. Box 101, Bryn, 
0611 Oslo 6, Norway 
Tel:2-649070 

Tlx:74592 FEIIK N 
Fax:2-644051 


SPAIN | 
° INDUTRONIKS.A. 


Angelita Cavero,9 
28027 Madrid, Spain 
Tel:1-741-8011 
Tix:47821 INTK E 
Fax: 1-742-6831 


° LOBER, S,A. 


Monte Esquinza, 28 
E-28010 Madrid, Spain 
Tel: 1-410-6821 
TIx:49533 TLOB E 

Fax: 1-410-6968 


ScSeesOlices = °° ~~ ~=~=~—CO:*«S Ses Datla CC 


a: Sales Representatives 


°: Sales Distributors 


@ : Sales Representatives/Distributors 


GOLDSTAR SEMICONDUCTOR SALES NETWORK 


SWEDEN 


° MIKO KOMPONENT AB 


Seger Sbyvagen 3 

S-14502 Norsborg, Sweden 
Tel:753-89080 

Tix:15023 MIKO S 
Fax:753-75340 


SWITZERLAND 
° ETRONICS AG 
Sonnenberg, P.O.B.23 
8103 Unterengstringen, Switzerland 
Tel: 1-750-3511 
TIx:829055 AETR CH 
Fax: 1-750-3567 


TURKEY 


° COMTEC San. ve Tic. Koll. Sti. 


Hasanpasa, Ahmet Rasim Sok, 
No. 16 Kadikoy Istanbul, Turkey 
Tel: 1-397-2245 

Tlx:29569 ELTS TR 

Fax: 1-336-8814 


U a K. 
* GOLDSTAR CO., LTD. 


Goldstar House 264 Bath 

Road Slough Berkshire Sli 4EW 
Tel:44-753-691888 

Tix:846284 GSUK G 
Fax:44-753-693061 


LUCKY-GOLDSTAR INT'L | 
(U.K.)LTD. 


1-Fl, Califton House 83-89 
Uxbridge Rd. Ealing 
London W5 5TA, U.K. 
Tel:840-7111 

Tlx:21765 LGIUK G 
Fax:840-1658 


° KORD DISTRIBUTION LTD. 
Watchmoor Road Camberley 
Surrey GU15 3AQ., U.K. 
Tel:276-685741 
Tlx:859919 KORDIS G 
Fax:276-691334 


* 


W. GERMANY 


* GOLDSTAR Deutschland GmbH 


Zentrale Ratingen 
HarkortstraBe 41 
D-4030 Ratingen 
Tel:02102-4987-0 
Tlx:8585262 GSDG D 
Fax:02102-49-9662 


* : Sales Offices 
m1 : Sales Representatives 


* LUCKY-GOLDSTAR INTL 
(Deutschland) GmbH 


Lyoner Stern Bidg. 
Hahnstrasse 70 

D-6000 Frankfurt Am Main 71 
W.Germany 

Tel:69-663-0070 
Tlx:4185337 LGIF D 
Fax:69-666-6865 


BECK GmbH & CO. 
ELEKTRONIK 


Bnauelemente KG. Postfach 
91,02 80 8500 Nuernberg 91, W.Germany 
Tel:091 1-34050 

TIx:622334 BECK D 

Fax:0911-340528 


fo] 


OCEANIA 


AUSTRALIA 


° NOVOCASTRIAN 
ELECTRONIC 
SUPPLIES PTY LTD. 


24 Broadmeadow Rd. Broadmeadow 
NSW, 2292, Australia 

Tel:49-62-1358 

Fax:49-62-2005 


AFRICA 


EGYPT 


° HELIOPOLIS EST FOR 
IMPORT 
AND ELECTRICAL 


CONTRACTS 


13 El Somal St. El Korpa, Heliopolis 
P.O. Box 610 H.W. 
Tel:660793/67 4986 

Tix:20348 MOMA 


NORTH AMERICA 


U.S.A. 


* GOLDSTAR TECHNOLOGY, 
INC. 


1130 East Arques Avenue, 
Sunnyvale CA 94086 
Tel:408-737-8575 
Fax:408-737-0186 


°: Sales Distributors — 


* GOLDSTAR TECHNOLOGY, 


* 


INC. EASTERN AREA OFFICE 


1821 Walden Office Square, Suite 426 
Schaumberg, IL 60173 
Tel:312-397-0004 

Fax:312-303-1121 


GOLDSTAR TECHNOLOGY, 
INC. WESTERN AREA OFFICE 


6576 Corte Cisco 
Carisbad. CA 92008 
Tel:619-931-7641 
Fax:619-931-9628 


ALABAMA 
a EMA WESTERN REGIONAL 


° 


OFFICE 


309 Jordan Lane N.W. 
Huntsville, AL 35805 
Tel:205-830-4030 
Fax:205-830-1947 


RESISTACAP, INC. 


P.O. Box 14069 

11547 S.Memorial Parkway 
Huntsville, AL 35815 
Tel:205-883-4270 
Fax:205-88 1-7624 


ARIZONA 
° ADDED VALUE ELECTRONIC 


DISTRIBUTION, INC. 


7741 East Gray Road. Suite #9 
Scottsdale. AZ 85260 
Tel:602-95 1-9788 
Fax:602-951-4182 


CALIFORNIA 
& HADDEN ASSOCIATES, INC. 


4710 Rusner St. Suite H 
San Diego, CA 90111 
Tel:619-565-1944 
Fax:619-565-1802 


a MAGNA SALES 


° 


3333 Bowers. Suite 251 
Santa Clara, CA 95054 
Tel:408-727-8753 
Fax:408-727-8573 


ADDED VALUE ELECTRONIC 


DISTRBUIION, INC. 


6397 Nancy Ridge Road 
San Diego, CA 92121 
Tel:619-558-8890 
Fax:619-558-3018 


e : Sales Representatives/Distributors 


GOLDSTAR SEMICONDUCTOR SALES NETWORK 


3° 


°o 


° 


° 


° 


° 


fo] 


ALL AMERICAN 


SEMICONDUCTOR, INC. 


2360 Qume Drive, Suite B 
San Jose, CA 95131 
Tel:408-943-1200 
800-222-6001 
Fax:408-943-1393 


JACO ELECTRONICS, INC. 
2880 Zanker, Suite 202 

San Jose, CA 95134 
Tel:408-432-9290 

Fax:408-432-9298 


CYPRESS ELECTRONICS 


2175 Martin Ave. 
Santa Clara, CA 95050 
Tel:408-980-2500 
Fax:408-986-9584 


ALL AMERICAN 


SEMICONDUCTOR, INC. 


369 Van Ness Way, #701 
Torrance, CA 90501 
Tel:213-320-0240 
800-669-8300 
Fax:213-320-7207 


ADDED VALUE ELECTRONIC 


DISTRIBUTION, INC. 


1582 Parkway Loop, Unit G 
Tustin. CA 92680 

Tel:7 14-259-8258 

Fax:7 14-259-0828 


ADDED VALUE ELECTRONIC 


DISTRIBUTION, INC. 


3320 East Mineral King, Unit D 
Visalia, CA 93291 
Tel:209-734-8861 
Fax:209-734-8865 


ADDED VALUE ELECTRONIC 


DISTRIBUTION, INC. 
31194 LaBaya #100 
Westlake Village. CA 91362 
Tel:818-889-286 1 
Fax:818-889-2472 


COLORADO 


° 


* 


A.V.E.D.-.ROCKY MOUNTAIN, 


INC. 

4090 Youngfield Street 
Wheat Ridge, CO 80033 
Tel:303-422-1701 
Fax:303-422-2529 


: Sales Offices 


4: Sales Representatives 


CONNECTICUT 


° PARK DISTRIBUTORS 
347 Railroad Avenue 
Bridgeport, CT 06604 
Tel:203-366-7200 
Fax:205-881-7624 


FLORIDA 


2 LAWRENCE ASSOCIATES, INC. 


711 Turnbull Avenue 
Altamonte Springs, FL 32701 
Tel:407-339-3855 
Fax:407-767-0973 


LAWRENCE ASSOCIATES, INC. 


5021 N.Dixie Hwy. 
Boca Raton, FL 33431 
Tel:407-368-7373 
Fax:407-394-5441 


& LAWRENCE ASSOCIATES, INC. 


1417 Malabar Lakes Drive N.E. 
Paim Bay, FL 32905 
Tel:407-984-0669 
Fax:407-951-0906 


& LAWRENCE ASSOCIATES, INC. 


1131 US 19 South 
Palm Harbor, FL 34864 
Tel:813-787-2773 
Fax:813-787-2654 


ALL AMERICAN 


SEMICONDUCTOR, INC. 


16251 N.W. 54th Avenue 
Miami. FL 33014 
Tel:305-621-8282 
Fax:305-620-7831 


ALL AMERICAN 


SEMICONDUCTOR, INC. 


5009 Hiatus Road 
Sunrise, FL 33351 
Tel:305-572-7999 

Inside FL: 800-432-6838 
Outside FL: 800-327-6237 
Fax:305-749-9229 


° 


° 


° JACO ELECTRONICS, INC. 
1202 Tech. Blvd., Suite 201 
Tampa. FL 33619 
Tel:813-628-4665 
Toll Free from N.FL & GA:800-265-JACO 
Fax:813-626-8185 


GEORGIA 


2 EMA 


EASTERN REGIONAL OFFICE 
620 Colonial Park Drive 

Roswell, GA 30075 

Tel:404-992-7240 

Fax:404-993-3426 


° : Sales Distributors 


ILLINOIS 
4TRISTAR 


930 Lee St. 

Elk Grove Village, IL 60007 
Tel:312-593-0200 
Fax:312-364-6507 


° ADVENT ELECTRONICS, INC. 


ie] 


7110-16N. Lyndon Street © 
Rosemont, IL 60018. 
Tel:312-298-4210 © 
Fax:312-297-6650 | 


Q.P.S. ELECTRONICS, INC. 
101 East Commerce Dr. 
Schaumberg, IL 60173 
Tel:312-884-6620 


INDIANA 


° 


ADVENT ELECTRONICS, INC. 


8446 Molier Road 
Indianapolis, IN 46268 
Tel:317-872-4910 
Fax:317-872-9987 


IOWA 


ie] 


ADVENT ELECTRONICS, INC. 


682 58th Ave. Ct. S.W. 
Cedar Rapids, |A 52404 
Tel:319-363-0221 
Fax:319-363-4514 


MARYLAND 


° 


° JACO ELECTRONICS, INC. 


10270 Old Columbia Road 
Columbia. MD 21046 
Tel:301-995-6620 
Fax:301-995-6032 


ALL AMERICAN 
SEMICONDUCTOR, INC. 


14636 Rothger Drive 
Rockville, MD 20850 
Tel:301-251-1205 
800-426-0420 
Fax:301-251-8574 


MASSACHUSETTS 
& ALPHA OMEGA SALES CORP. 


325 Main Street. Suite 301 
North Reading, MA 01864 
Tel:508-664-1118 
Fax:508-664-3212 


@ : Sales Representatives/Distributors 


GOLDSTAR SEMICONDUCTOR SALES NETWORK 


1 ALPHA OMEGA SALES CORP. 


10-G Roessler Road 
Woburn, MA 01801 
Tel:617-933-0237 
Fax:617-938-8416 


ALL AMERICAN 


SEMICONDUCTOR, INC. 


107 Audubon Rad., Suite 104 
Wakefield, MA 01880 
Tel:617-246-2300 
800-874-2834 
Fax:617-246-2305 


° 


MICHIGAN 


° ADVENT ELECTRONICS, INC. 
24713 Crestview Ct. 
Farmington Hills, Ml 48331 
Tel:313-477-1650 
Fax:313-477-2830 


MINNESOTA 


4 COMPONENTS GROUP CORP. 


45 Groveland Terrace 
P.O/Box 3978 
Minneapolis, MN 55403 
Tel:612-374-1250 
Fax:612-374-5434 


ALL AMERICAN 


SEMICONDUCTOR, INC. 


8053 E. Bloomington Fwy., #102 
Minneapolis, MN 55420 
Tel:612-884-2220 

- Inside MN:800-223-7364 
Outside MN:800-342-7364 


°o 


NEW YORK 


O ERA 
364 Veterans Memorial Hwy. 
Commack, NY 11725 
Tel:516-543-0510 
Fax:516-543-0758 


JACO ELECTRONICS, INC. 


145 Oser Avenue 
Hauppauge, NY 11788 
Tel:516-273-5500 
Fax:516-273-5528 


ALL AMERICAN 


SEMICONDUCTOR, INC. 


711-2 Koehler Avenue 
Ronkonkoma, NY 11779 
Tel:516-981-3935 

Inside NY:800-637-7769 
Outside NY:800-874-2830 
Fax:516-98 1-39.47 


°o 


° 


* : Sales Offices 
OX: Sales Representatives 


NORTH CAROLINA 


a EMA 
RALEIGH OFFIC 
6604 Six Forks Road 
Suite 204 
Raleigh, NC 27609 
Tel:919-846-6888 
Fax:919-847-7360 


OHIO. 

° CAM RPC 
749 Miner Road 
Highland Hts., OH 44143 


Tel:216-461-4700 
Fax:216-461-4329 


OKLAHOMA 


LOGIC ONE 


6550 East 71St. Suite B 
Tulsa, OK 74133 
_ Tel:918-494-0765 


PENNSYLVANIA 


& CMS MARKETING 


715 Twining Road 
Dresher, PA 19025 
Tel:215-885-4424 

Fax:215-885-3736 


°-CAM RPC ELECTRONICS 


620 Alpha Drive 
Pittsburgh, PA 15238 
Tel:412-782-3770 
Fax:412-963-6210 


TEXAS 


2 LOGIC ONE 


11149 Research Blvd. 
Suite 110 

Austin, TX 78759 
Tel:512-345-2952 
Fax:512-346-5309 


M LOGIC ONE . 
4606 FM 1960 West 
Suite 418 
Houston, TX 77069 
Tel:713-444-7594 
Fax:7 113-444-8236 


2 LOGIC ONE 


200 East Spring Valley 
Suite AA 

Richardson, TX 75081 
Tel:214-234-0765 
Fax:214-669-3042 


° A.V.E.D.-SOUTHWEST, INC. 
6448 Hwy 290 East. #A103 
Austin, TX 78723 
Tel:512-454-8845 
Fax:512-459-8043 


°: Sales Distributors 


° A.V.E.D.-SOUTHWEST, INC. 


°o 


4470 Spring Valley Road 
Dallas. TX 75244 
Tel:214-404-1144 
Fax:214-404-1194 


ALL AMERICAN 


SEMICONDUCTOR, INC. 


1819 Firman Drive. #127 
Richardson, TX 75081 
Tel:214-231-5300 
800-541-1435 
Fax:214-437-0353 


WISCONSIN 
XTRISTAR 


16655 W. Bluemond Road 
Suite 390 

Brookfield. WI 53005 
Tel:414-782-2670 
Fax:414-782-2187 


UTAH | , 
° A.V.E.D.-ROCKY MOUNTAIN, 


INC. 


1836 Parkway Blvd. 

West Valley City, UT 84119 
Tel:801-975-9500 
Fax:801-977-0245 


WASHINGTON 
° JACO ELECTRONICS, INC. 


15014 N.E. 40th St. 
Bidg. "0" Unit 202 
Redmond, WA 98052 
Tel:206-881-9200 
Fax:206-881 9777 


CANADA 


BRITISH COLUMBIA 
HX VITEL ELECTRONICS 


CALGARY OFFICE 
4211 Kingsway, Suite #314 
Burnaby, British Columbia 
V5H 126 

Tel:604-439-1136 
Fax:604-439-0195 


@ : Sales Representatives/Distributors 


GOLDSTAR SEMICONDUCTOR SALES NETWORK 


ONTARIO 


& VITEL ELECTRONICS 
OTTAWA OFFICE 
300 March Rd., Suite #301 
Kanata, Ontario K2K 2E3 


Tel:613-592-0090 MEXICO 


Fax:613-592-0182 
. ° DICOPEL 


Tochtli 368 Fracc. Ind. 
a - $n. Antonio, Azcapotzalico 
M VITEL ELECTRONICS C.P. 02760 Mexico, D.F. 


TORONTO OFFICE edt nan 


5925 Airport Rd., Suite #610 
Mississauga, Ontario LAV 1W1 
Tel:416-676-9720 
Fax:416-676-0055 


SOUTH AMERICA _ 


QUEBEC 


~ SVITEL ELECTRONICS 


HEAD OFFICE - MONTREAL 


2235 Omesime Gagnon 
Lachine, Quebec H8T 927 
Tel:514-636-5951 
Fax:514-636-5526 


* : Sales Offices °; Sales Distributors 
: Sales Representatives @ : Sales Representatives/Distributors 
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